
September 1984

The Travel Cost Approach for Valuing Improved
Water Quality: Additional Considerations

Draft Report

Prepared for

U.S. Environmental Protection Agency
Office of Policy Analysis
Washington, DC 20460

Dr. Ann Fisher, Project Officer
Dr. Reed Johnson, Project Officer

Prepared by

Dr. William H. Desvousges
Research Triangle Institute

Research Triangle Park, NC 27709

and

Dr. V. Kerry Smith
Vanderbilt University
Nashville, TN 37235

EPA Contract No. 68-01-6596
RTI-2505-11,12-DR



DISCLAIMER

Although prepared under EPA Contract No. 68-01-6596, this report has neither been
reviewed nor approved by the U.S. Environmental Protection Agency for publication as an EPA
report.  The contents do not necessarily reflect the views or policies of the U.S. Environmental
Protection Agency, nor does mention of trade names or commercial products constitute
endorsement or recommendation for use. 



PREFACE

T h i s  r e s e a r c h  p r o j e c t  w a s  i n i t i a t e d  a n d  s u p p o r t e d  u n d e r  C o n t r a c t  N o .  6 8 -
01-6596 ,  Subcon t rac t  700-C, b y  t h e  B e n e f i t s  S t a f f  i n  t h e  O f f i c e  o f  P o l i c y  A n a l -
ys is  a t  the U.S. E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y .

T h i s  d r a f t  r e p o r t  i n t e g r a t e s  t h e  r e s e a r c h  f i n d i n g s  f r o m  t h e  t w o  c o m p l e -
m e n t a r y  w o r k  a s s i g n m e n t s . I n  i t s  f i n a l  f o r m  i t  w i l l  b e  t h e  f i n a l  d e l i v e r a b l e
f o r  W o r k  A s s i g n m e n t  7  a n d  w i l l  p a r t i a l l y  f u l f i l l  t h e  d e l i v e r a b l e s  i n  W o r k  A s s i g n -
ment 1.

T h i s  r e p o r t  e x t e n d s  t h e  r e s e a r c h  o n  t h e  t r a v e l  c o s t  a p p r o a c h  p r e v i o u s l y
r e p o r t e d  i n  A  C o m p a r i s o n  o f  A l t e r n a t i v e  A p p r o a c h e s  f o r  E s t i m a t i n g  R e c r e a t i o n
a n d  R e l a t e d  B e n e f i t s  o f  W a t e r  Q u a l i t y  I m p r o v e m e n t .  I t  e x t e n d s  t h a t  w o r k  b y
c o n s i d e r i n g  t h e  r o l e  o f  r e c r e a t i o n  a c t i v i t i e s  i n  t h e  g e n e r a l i z e d  t r a v e l  c o s t
m o d e l ,  d e v e l o p i n g  a  n e w  e s t i m a t o r  c o n s i s t e n t  w i t h  t h e  l i m i t e d  d e p e n d e n t  v a r i -
a b l e ,  a n d  r e p o r t i n g  s e v e r a l  a l t e r n a t i v e  m e a s u r e s  o f  c h a n g e s  i n  c o n s u m e r  w e l -
f a r e .  W h i l e  t h e  p r e s e n t  r e p o r t  i s  a  s t a n d a l o n e  v o l u m e ,  t h e  r e a d e r  i s  r e f e r r e d

t o  t h e  p r e v i o u s  r e p o r t  f o r  s o m e  o f  t h e  d e t a i l e d  d i s c u s s i o n  o n  t h e  t r a v e l  c o s t
approach.

T h e  c o n s t r u c t i v e  c o m m e n t s  a n d  e x t r a o r d i n a r y  p a t i e n c e  o v e r  t h e  c o u r s e  o f
t h i s  w o r k  o f  o u r  t w o  E P A  p r o j e c t  o f f i c e r s ,  D r s .  A n n  F i s h e r  a n d  R e e d  J o h n s o n ,

a r e  g r e a t l y  a p p r e c i a t e d . T h i s  d r a f t  w i l l  b e  r e v i s e d  t o  r e f l e c t  t h e i r  c o m m e n t s
and those  o f  o ther  rev iewers .

I n  m a n y  w a y s  t h i s  r e p o r t  i s  a  j o i n t  e f f o r t  b e y o n d  t h a t  o f  t h e  p r i m a r y
au thors .

M a t t h e w  M c G i v n e y  c o n d u c t e d  e x t e n s i v e  c o r r e s p o n d e n c e  w i t h  t h e  m a n a g e r s
o f  t h e  v a r i o u s  s i t e s  a n d  i s  l a r g e l y  r e s p o n s i b l e  f o r  C h a p t e r  4 . C a r o l  G i l b e r t ,
f o r m e r l y  o f  t h e  U n i v e r s i t y  o f  N o r t h  C a r o l i n a  a t  C h a p e l  H i l l  a n d  p r e s e n t l y  w i t h

Genera l  Moto rs  Corpora t ion , p r e p a r e d  m o s t  o f  t h e  a n a l y s i s  i n  C h a p t e r  5 .  C l i v e
W o o d w a r d  a n d  D e n n i s  S c h r o e d e r  o f  V a n d e r b i l t  U n i v e r s i t y  p r o v i d e d  v a l u a b l e
a s s i s t a n c e  i n  t h e  r e s e a r c h . F i n a l l y , w e  h a v e  b e n e f i t e d  f r o m  t h e  e d i t o r i a l

ass is tance  o f  Ka th leen  Mohar  and  John Morey . W e  a l s o  a p p r e c i a t e  t h e  p r o d u c -
t i o n  s c r u t i n y  o f  H a l l  A s h m o r e a n d  J a n  S h i r l e y  a n d  t h e  e x c e l l e n t  s u p p o r t  o f
RT l ’ s  Word  Process ing  Cen te r .
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CHAPTER 1

I N T R O D U C T I O N ,  O B J E C T I V E S ,  A N D  S U M M A R Y

1.1 I N T R O D U C T I O N

T h i s  r e p o r t  t o  t h e  U . S . E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  ( E P A )  p r e s e n t s

t h e  “ s e c o n d  g e n e r a t i o n ” o f  a  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  o r i g i n a l l y  d e v e l o p e d

b y  D e s v o u s g e s ,  S m i t h , a n d  M c G i v n e y  [ 1 9 8 3 ]  a s  p a r t  o f  a  c o m p a r i s o n  o f  a l t e r -

n a t i v e  a p p r o a c h e s  f o r  e s t i m a t i n g  t h e  r e c r e a t i o n  b e n e f i t s  o f  w a t e r  q u a l i t y  i m -

provements . T h i s  r e s e a r c h  e x t e n d s  t h e  e a r l i e r  m o d e l  b y  e v a l u a t i n g  t h e  e f f e c t s

o f  u s i n g  d i f f e r e n t  s a m p l e s  o f  r e c r e a t i o n  s i t e s , a  w ider  range  o f  mode l  spec i f i ca -

t i ons , a n d  t w o  d i f f e r e n t  s t a t i s t i c a l  e s t i m a t i o n  a p p r o a c h e s . T h e s e  e f f e c t s  a r e

e v a l u a t e d  b y  u s i n g  t h e  a m e n d e d  t r a v e l  c o s t  m o d e l  t o  p r e d i c t  t h e  b e n e f i t s  o f

water  qua l i t y  improvements  fo r  21  recrea t ion  s i tes .

I n  a d d i t i o n  t o  r e p o r t i n g  t h e  r e s u l t s  f o r  t h e  a m e n d e d  m o d e l ,  t h i s  r e p o r t

c o n s i d e r s  s e v e n  i s s u e s  t h a t  a r i s e  i n  u s i n g  t h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  t o

es t imate  the  rec rea t ion  benef i t s  o f  wate r  qua l i t y  improvements :

C a n  t h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  b e  a m e n d e d  t o  p r o v i d e  a

c o n s i s t e n t  t h e o r e t i c a l  b a s i s  f o r  e v a l u a t i n g  t h e  i n f l u e n c e  o f  a
d i v e r s e  m i x  o f  r e c r e a t i o n a l  a c t i v i t i e s ?

A r e  e x i s t i n g  d a t a  s o u r c e s  a d e q u a t e  f o r  t h e  a m e n d e d  t r a v e l  c o s t
model?

How representa t i ve  i s  the  s i te  and user  sample  employed in  es t i -
mat ing the model?

H o w  s e n s i t i v e  a r e  t h e  e s t i m a t e d  b e n e f i t s  o f  i m p r o v e d  w a t e r  q u a l -

i t y  t o  t h e  s t a t i s t i c a l  t e c h n i q u e s  u s e d  t o  e s t i m a t e  t h e  g e n e r a l i z e d
travel cost model?

D o e s  t h e  c o n c e p t u a l  d e f i n i t i o n  o f  t h e  b e n e f i t  m e a s u r e  ( i . e . ,
M a r s h a l l i a n  o r  H i c k s i a n )  a n d  t h e  s p e c i f i c  p r a c t i c e s  u s e d  t o  i m -

p l e m e n t  t h e m  a f f e c t  t h e  e s t i m a t e d  b e n e f i t s  o f  w a t e r  q u a l i t y  i m -
provements?
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H o w  c o m p a r a b l e  a r e  t h e  b e n e f i t s  e s t i m a t e d  w i t h  t h e  g e n e r a l i z e d
cos t  mode l  to  those  fo r  o ther  s tud ies?

W h a t  a r e  t h e  i m p l i c a t i o n s  o f  t h e  s t u d y  f i n d i n g s  o n  t h e  r e c r e a t i o n

b e n e f i t s  o f  w a t e r  q u a l i t y  i m p r o v e m e n t s  f o r  p u b l i c  p o l i c y  e v a l u -
a t ions?

T h e s e  q u e s t i o n s , a n d  t h e i r  a n s w e r s , a r e  r e l e v a n t  t o  s e v e r a l  i s s u e s  i n v o l v i n g

t h e  p r o g r a m s  t h a t  r e g u l a t e  w a t e r  q u a l i t y . T h e  t r a v e l  c o s t  f r a m e w o r k  i s  o n e

o f  t h e  m o s t  w i d e l y  u s e d  a p p r o a c h e s  f o r  e s t i m a t i n g  r e c r e a t i o n  b e n e f i t s . For

e x a m p l e ,  t h e  W a t e r  R e s o u r c e s  C o u n c i l r e c o m m e n d s  i t  f o r  e s t i m a t i n g  t h e  r e c r e a -

t i o n  b e n e f i t s  a s s o c i a t e d  w i t h  c h a n g e s  i n  t h e  c h a r a c t e r  o r  q u a l i t y  o f  r e c r e a t i o n

s i t es . M o r e o v e r , i t  i s  o n e  o f  t h e  p r i n c i p a l  b e n e f i t  e s t i m a t i o n  m e t h o d s  i d e n t i f i e d

i n  E P A ’ s  g u i d a n c e  f o r  r e s p o n d i n g  t o  E x e c u t i v e  O r d e r  1 2 2 9 1 ,  w h i c h  r e q u i r e s

r e g u l a t o r y  i m p a c t  a n a l y s e s  a n d , hence ,  bene f i t s  es t imat ion  fo r  ma jo r  regu la t ions

t h a t  h a v e  a n  a n n u a l  i m p a c t  o f  $ 1 0 0  m i l l i o n  o r  m o r e  o n  t h e  e c o n o m y . W i t h  t h e

C l e a n  W a t e r  A c t  o f  1 9 7 8  u n d e r g o i n g  C o n g r e s s i o n a l  r e v i e w ,  a n d  w i t h  n e w  r e g u -

l a t o r y  i n i t i a t i v e s  a l r e a d y  u n d e r w a y  t o  a s s e s s  e n v i r o n m e n t a l  d a m a g e s  a t  S u p e r -

f u n d  s i t e s , t h e r e  i s  a  c l e a r  n e e d  f o r  t h e  a d d i t i o n a l  u n d e r s t a n d i n g  o f  a  k e y

a p p r o a c h  t o  e s t i m a t i n g  r e c r e a t i o n  b e n e f i t s .

1 . 2  B A C K G R O U N D : L I N K A G E S ,  L I M I T A T I O N S ,  A N D  U S E R  B E N E F I T S

T h e  e v a l u a t i o n  o f  b e n e f i t s  a n d  c o s t s  o f  a  r e g u l a t o r y  p o l i c y  d e p e n d s  o n  a

d e t e r m i n a t i o n  o f  t h e  l i n k s  b e t w e e n  t h e  p o l i c y , i t s  t e c h n i c a l  e f f e c t s  o n  o n e  o r

m o r e  d i m e n s i o n s  o f  e n v i r o n m e n t a l  q u a l i t y , and  the  behav io ra l  responses  o f  eco-

n o m i c  e n t i t i e s  t o  t h e  c h a n g e s  i n  e n v i r o n m e n t a l  q u a l i t y . F i g u r e  1 - 1  i l l u s t r a t e s

o n e  s e t  o f  l i n k a g e s - - i n  t h i s  c a s e , t h o s e  f o r  t h e  p r o p o s e d  w a t e r  q u a l i t y  s t a n d -

a r d s  r e g u l a t i o n s . T h e  c h a i n  h i g h l i g h t s  t h e  l i n k a g e s  b e t w e e n  e a c h  a s p e c t  o f

t h e  p r o c e s s , f r o m  t h e  r e g u l a t o r y  a c t i o n  t o  t h e  b e n e f i c i a l  e f f e c t s  e x p e r i e n c e d

b y  h o u s e h o l d s  o r  c o m p a n i e s . T h i s  c h a i n  o f  e f f e c t s  i m p l i e s  t h a t  t h e  e s t i m a t i o n
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Figure 1-1. Effects and responses to water quality regulatory actions.
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o f  b e n e f i t s  a l s o  w o u l d  d e p e n d  o n  h o w  t h e  o t h e r  l i n k s  i n  t h e  c h a i n  a r e  m o d e l e d .

M e a s u r i n g  b e n e f i t s  i s  o n l y  o n e  p a r t  o f  a  s e r i e s  o f  t e c h n i c a l  a n d  e n v i r o n m e n t a l

e v a l u a t i o n s  t h a t  a r e  n e c e s s a r y  f o r  p o l i c y  a n a l y s i s . T h i s  r e p o r t  a d d r e s s e s  o n l y

t h e  l a s t  c o m p o n e n t  o f  F i g u r e  1 - 1 , w h i c h  i n v o l v e s  e s t i m a t i n g  m o n e t i z e d  b e n e f i t s

f o r  r e g u l a t o r y  p o l i c y .

O n e  o f  t h e  d i f f i c u l t i e s  o f  e s t i m a t i n g  m o n e t i z e d  b e n e f i t s  f o r  w a t e r  q u a l i t y

i m p r o v e m e n t s  a r i s e s  f r o m  t h e  a b s e n c e  o f  o r g a n i z e d  m a r k e t s  f o r  m a n y  o f  t h e

s e r v i c e s  d e r i v e d  f r o m  w a t e r  r e s o u r c e s . T o  o f f s e t  t h i s  a b s e n c e ,  a n a l y s t s  g e n -

e r a l l y  u s e  o n e  o f  t h r e e  t y p e s  o f  a p p r o a c h e s  t o  m e a s u r e  t h e  b e n e f i t s  o f  w a t e r

r e s o u r c e  r e g u l a t i o n s :  ( 1 )  m a r k e t - b a s e d  a p p r o a c h e s ,  w h i c h  u s e  i n d i r e c t  l i n k -

ages  be tween the  env i ronmenta l  goods  and  some commod i t ies  exchanged in  mar -

k e t s ;  ( 2 )  c o n t i n g e n t  v a l u a t i o n  a p p r o a c h e s ,  w h i c h  e s t a b l i s h  a n  i n s t i t u t i o n a l

f r a m e w o r k  f o r  a  h y p o t h e t i c a l  m a r k e t ;  a n d  ( 3 )  p u b l i c  r e f e r e n d a .  T h i s  r e p o r t

c o n s i d e r s  o n e  t y p e  o f  t h e  i n d i r e c t  m a r k e t - b a s e d  a p p r o a c h e s - - t h e  t r a v e l  c o s t

recreat ional  demand model .

T h e  m o d e l  u s e d  i n  t h i s  s t u d y  f o c u s e s  o n  w a t e r  q u a l i t y  a s  o n e  o f  a  s e t  o f

c h a r a c t e r i s t i c s  t h a t  d e t e r m i n e s  t h e  e f f e c t i v e  q u a n t i t y  o f  t h e  r e c r e a t i o n  s e r v i c e s

a v a i l a b l e  t o  t h e  p r o s p e c t i v e  u s e r  o f  a  p a r t i c u l a r  s i t e . E f f e c t i v e  q u a n t i t y  i s

s i m p l y  a n o t h e r  w a y  o f  s a y i n g  t h a t  n o t  a l l  s i t e s  p r o v i d e  t h e  s a m e  s e r v i c e s .

E a c h  s i t e , d e p e n d i n g  o n  i t s  f e a t u r e s , p r o v i d e s  s e r v i c e s  o f  v a r y i n g  q u a l i t y .

C o n s e q u e n t l y , a n y  a t t e m p t  t o  m e a s u r e  t h e  d e m a n d  f o r  a l l  s i t e s ’  s e r v i c e s  m u s t

a d d r e s s  t h e s e  q u a l i t y  d i f f e r e n c e s . T h e  d e f i n i t i o n  o f  e f f e c t i v e  q u a n t i t y  d o e s

s o ,  b y  t r e a t i n g  t h e  m e a s u r e m e n t  o f  q u a n t i t y  a n d  q u a l i t y  a s  p a r t  o f  t h e  g e n e r a l

i n d e x  n u m b e r  p r o b l e m . I n  e f f e c t , w e  c o n v e r t  q u a n t i t y  a n d  q u a l i t y  i n t o  a

s ing le  sca le - - e f f e c t i v e  q u a n t i t y .
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T h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  d e a l s  w i t h  t h i s  i n d e x  n u m b e r  p r o b l e m

b y  a s s u m i n g  t h a t  s i t e  c h a r a c t e r i s t i c s  w i l l  a f f e c t  t h e  s e r v i c e s  a v a i l a b l e  f o r  r e c -

r e a t i o n a l  a c t i v i t i e s  a n d  w i l l  t h e r e b y  a f f e c t  d e m a n d  f o r  t h e  s i t e . C h a n g e s  i n

a n y  o n e  o f  t h e s e  c h a r a c t e r i s t i c s  c a n  t h e r e f o r e  b e  e x p e c t e d  t o  a l t e r  t h e  d e m a n d

f o r  t h e  s i t e .

T h u s , t h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  p r o v i d e s  t h e  b a s i s  f o r  m e a s u r i n g

t h e  r e c r e a t i o n  b e n e f i t s  f r o m  w a t e r  q u a l i t y  i m p r o v e m e n t s  b y  f o c u s i n g  o n  t h e

d e m a n d  f o r  s i t e - s p e c i f i c  r e c r e a t i o n  s e r v i c e s . A s  h i g h l i g h t e d  i n  F i g u r e  1 - 2 ,

h o w e v e r , t h i s  s t u d y  c o n s i d e r s  o n l y  t h e  r e c r e a t i o n  b e n e f i t s  t h a t  a c c r u e  t o  u s e r s

o f  a  r e c r e a t i o n  s i t e - - n o t  t h o s e ,  s u c h  a s  i n t r i n s i c  b e n e f i t s ,  t h a t  c a n  a c c r u e  t o

e i t h e r  u s e r s  o r  n o n u s e r s . A n  i m p o r t a n t  l i m i t a t i o n  o f  t h e  t r a v e l  c o s t  a p p r o a c h

i s  t h a t  i t s  d e p e n d e n c e  o n  s i t e - s p e c i f i c  d e m a n d  f o r  r e c r e a t i o n  s e r v i c e s  m a k e s  i t

i n c a p a b l e  o f  m e a s u r i n g  a n y t h i n g  o t h e r  t h a n  t h e  u s e r  b e n e f i t s  s h o w n  i n  F i g -

u re  1 -2 .

1 . 3  O B J E C T I V E S

T h e  o b j e c t i v e s  o f  t h i s  s t u d y  w e r e  t o  e x t e n d  t h e  p r e v i o u s  r e s e a r c h  o n  t h e

t rave l  cos t  mode l  in  th ree  ways :

D e v e l o p  a  c l e a r  r a t i o n a l e  f o r  v a l u i n g  s p e c i f i c  r e c r e a t i o n  a c t i v -
i t i es , a d a p t  t h e  m o d e l  t o  r e f l e c t  t h e  r a t i o n a l e ,  a n d  u s e  i t  t o

e s t i m a t e  t h e  d i f f e r e n t i a l  v a l u e s  o f  w a t e r  q u a l i t y  i m p r o v e m e n t s
d u e  t o  d i f f e r e n c e s  i n  t h e  a c t i v i t i e s  u n d e r t a k e n  a t  a  s i t e .

i m p l e m e n t  a  s t a t i s t i c a l  p r o c e d u r e  t h a t  i s  m o r e  c o n s i s t e n t  w i t h
the  charac te r  o f  the  ava i lab le  da ta .

E s t i m a t e  t h e  b e n e f i t s  u s i n g  s e v e r a l  d i f f e r e n t  c o n c e p t u a l  m e a s -
u r e s  f o r  d e f i n i n g  c h a n g e s  i n  i n d i v i d u a l  w e l l  b e i n g .

I n  a p p r o a c h i n g  t h e s e  o b j e c t i v e s , t h i s  s t u d y  t i e s  t o g e t h e r  s e v e r a l  d i f f e r e n t

t h r e a d s  f r o m  t h e  e s t a b l i s h e d  t h e o r y  o f  c o n s u m e r  b e h a v i o r  t o  p r o v i d e  p e r s p e c -

t i v e  f o r  t h e  p r o b l e m s  i n v o l v e d . M o r e o v e r , s o m e  o f  t h e  i n s i g h t s  d e r i v e d  i n
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Figure 1-2. A spectrum of water quality benefits.



t h e  p r o c e s s  e x t e n d  b e y o n d  t h e  t r a v e l  c o s t  m o d e l  t o  o t h e r  p r o b l e m s  i n v o l v i n g

t h e  e s t i m a t i o n  a n d  a g g r e g a t i o n  o f  t h e  b e n e f i t s  o f  r e g u l a t o r y  p o l i c i e s  i n  g e n e r a l .

T h e  p r o b l e m s  c o n s i d e r e d  i n  t h i s  s t u d y  a r e  n o t  u n i q u e  e i t h e r  t o  t h e  t r a v e l  c o s t

m o d e l  o r  t o  t h e  r e c r e a t i o n  d a t a  s e t s ; t h e y  a r e  e n c o u n t e r e d  i n  a l l  t y p e s  o f  a p -

pl ied microeconomics research.

A  c e n t r a l  i s s u e  f o r  p o l i c y  a n a l y s i s  i s  w h e t h e r  o r  n o t  t h e  m e t h o d s  s e l e c t e d

t o  r e s o l v e  t h e s e  i s s u e s  a f f e c t  t h e  e s t i m a t e d  b e n e f i t s  s u f f i c i e n t l y  t o  i n f l u e n c e

o u r  a b i l i t y  t o  a d d r e s s  i m p o r t a n t  p o l i c y  d e c i s i o n s . Do these  somewhat  techn ica l

c o n s i d e r a t i o n s  a f f e c t  h o w  a n  a n a l y s t  w o u l d  c o n d u c t  a  R e g u l a t o r y  I m p a c t  A n a l y -

s is ,  o r  a re  they  on ly  o f  l im i ted  techn ica l  in te res t?

A l t h o u g h  n e w  d a t a  w e r e  c o l l e c t e d , t h i s  s t u d y  p r i m a r i l y  r e l i e d  o n  o f f - t h e -

she l f  da ta . F r e q u e n t l y , t h e  l i m i t e d  n a t u r e  o f  t h e s e  d a t a  r e q u i r e d  t h e  u s e  o f

e m p i r i c a l  p r o c e d u r e s  t h a t  w e r e  m o r e  r e s t r i c t i v e  t h a n  t h e o r y  w o u l d  h a v e  r e -

qu i red . I n  p a r t i c u l a r , t h e  d a t a  a v a i l a b l e  f o r  m e a s u r i n g  t h e  d i v e r s i t y  o f  r e c r e -

a t i o n  a c t i v i t i e s  w e r e  c r u d e  p r o x i e s  t h a t  l i m i t  t h e  n a t u r e  o f  t h e  m o d e l s  t h a t  c a n

b e  c o n s i d e r e d  i n  a p p r a i s i n g  t h e i r  e f f e c t s . T h u s , t h e  a b i l i t y  o f  t h e  r e s e a r c h

t o  m e e t  i t s  o b j e c t i v e s  h a s  t o  b e  v i e w e d  i n  l i g h t  o f  t h e  i n f o r m a t i o n a l  c o n s t r a i n t s

i m p o s e d  b y  e x i s t i n g  d a t a . N e v e r t h e l e s s , t h e  d a t a  w e r e  o f  s u f f i c i e n t  q u a l i t y

t o  s h e d  s o m e  l i g h t  o n  t h e  e f f e c t s  o f  a c t i v i t i e s ,  t h e  e s t i m a t o r ,  a n d  t h e  b e n e f i t s

measure  on  the  va lua t ion  o f  wa te r  qua l i t y  improvements .

1 . 4  S U M M A R Y

T h i s  s e c t i o n  s u m m a r i z e s  t h e  s t u d y ’ s  m a j o r  f i n d i n g s  i n  l i g h t  o f  t h e  s e v e n

issues  summar ized  a t  the  ou tse t  o f  th is  chapte r .

1 . 4 . 1  A m e n d i n g  t h e  G e n e r a l i z e d  T r a v e l  C o s t  M o d e l  t o  A c c o u n t
f o r  D i v e r s e  M i x e s  o f  A c t i v i t y

T h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  l i n k s  i n d i v i d u a l s ’  d e m a n d s  f o r  t h e  s e r v -

i c e s  o f  a  r e c r e a t i o n  s i t e  t o  w a t e r  q u a l i t y  a n d  o t h e r  s i t e  c h a r a c t e r i s t i c s .  A m e n d -
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i n g  t h i s  m o d e l  t o  r e f l e c t  d i f f e r i n g  m i x e s  o f  a c t i v i t i e s  a c r o s s  s i t e s  i s  a n a l o g o u s

t o  t h e  a g g r e g a t i o n  p r o b l e m  f a c e d  b y  c o n v e n t i o n a l  d e m a n d  s t u d i e s . I n  t h i s

s t u d y , t h e  q u e s t i o n  i s , “ H o w  d o  y o u  a d d  u p  t h e  v a r i o u s  i n d i v i d u a l  d e m a n d s

f o r  a  s i t e ’ s  s e r v i c e s  w h e n  d i f f e r e n t  t y p e s  o f  a c t i v i t i e s  a r e  u n d e r t a k e n ? ”  T h i s

q u e s t i o n  i s  e s p e c i a l l y  r e l e v a n t  t o  t h e  w a t e r  q u a l i t y  s t a n d a r d s  r e g u l a t i o n s ,  w h i c h

d e s i g n a t e  u s e s  t h a t  m u s t  b e  a t t a i n e d  f o r  s p e c i f i c  w a t e r  b o d i e s . F o r  b e n e f i t s

e s t i m a t i o n  p u r p o s e s ,  t h e  i s s u e  i s , “ H o w  m u c h  o f  t h e  v a l u e  o f  i m p r o v e d  w a t e r

q u a l i t y  i s  a t t r i b u t a b l e  t o  s p e c i f i c  u s e s - - e . g . ,  f i s h i n g  o r  s w i m m i n g ? ”

T h e  c e n t r a l  c o n c l u s i o n  o f  C h a p t e r  2 , w h i c h  e x p l o r e s  t h e  i m p l i c a t i o n s  o f

a c t i v i t y  d i v e r s i t y  a s  a n  a g g r e g a t i o n  p r o b l e m ,  i s  t h a t ,  i n  p r i n c i p l e ,  t h e  m o d e l

c a n  b e  a m e n d e d  i n  a  w a y  c o n s i s t e n t  w i t h  t h e  t h e o r e t i c a l  g u i d e l i n e s . T h e  c h a p -

t e r  s u g g e s t s  t h a t  a n i n d i v i d u a l ’ s  d e m a n d  f o r  a  s i t e ’ s  s e r v i c e s ,  t h e  b a s i s  o f

t h e  t r a v e l  c o s t  m o d e l , i s  i t s e l f  a n  a g g r e g a t e  d e m a n d - - t h e  h o r i z o n t a l  s u m  o f

t h e  d e m a n d s  f o r  s p e c i f i c  a c t i v i t i e s  l i k e  b o a t i n g  o r  f i s h i n g .  T h i s  d e r i v e d  d e m a n d

w i l l  d i f f e r  a c r o s s  i n d i v i d u a l s  t o  t h e  e x t e n t  t h a t  t h e y  u n d e r t a k e  d i f f e r e n t  a c t i v -

i t i es . W i t h  s o m e  f a i r l y  r e s t r i c t i v e  a s s u m p t i o n s , t h e  p r o b l e m s  p o s e d  b y  t h e

a g g r e g a t i o n  a c r o s s  a c t i v i t i e s  c a n  b e  v i e w e d  a s  s i m i l a r  t o  t h e  r o l e  o f  t a s t e s  i n

conven t iona l  demand  mode ls . H o w e v e r , a g g r e g a t i o n  a c r o s s  a c t i v i t i e s  h a s  a  s i g -

n i f i c a n t  a d v a n t a g e  o v e r  a t t e m p t i n g  t o  a c c o u n t  f o r  t h e  d i v e r s i t y  o f  t a s t e s . S p e -

c i f i c a l l y , wh i le  i t  i s  d i f f i cu l t  to  unambiguous ly  measure  peop le ’s  tas tes ,  i t  shou ld

b e  r e l a t i v e l y  e a s y  t o  o b s e r v e  a n d  o b j e c t i v e l y  m e a s u r e  t h e  d i f f e r e n t  a c t i v i t i e s

i n d i v i d u a l s  e n g a g e  i n . I n  t h e  c a s e  o f  t h e  t r a v e l  c o s t  m o d e l ,  t h e n ,  b e c a u s e

i n d i v i d u a l s ’  d e m a n d s  c a n  d i f f e r , i t  s h o u l d  b e  p o s s i b l e  t o  e x p l a i n  w h y  t h e y  d i f -

f e r  i f  o n e  k n o w s  t h e  a c t i v i t i e s  u n d e r t a k e n .

P r e s e n t l y , t h e  a v a i l a b l e  d a t a  l i m i t  o u r  a b i l i t y  t o  a m e n d  t h e  g e n e r a l i z e d

t r a v e l  c o s t  m o d e l  t o  c o m p l e t e l y  c o n c u r  w i t h  t h e o r y . O n e  o f  t h e  m o s t  f l e x i b l e
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a p p r o a c h e s  t o  a g g r e g a t i o n  ( L a u ’ s  [ 1 9 8 2 ]  E x a c t  A g g r e g a t i o n  T h e o r e m )  w o u l d

r e q u i r e  d a t a  o n  t h e  f e a t u r e s  o f  t h e  d i s t r i b u t i o n  o f  t h e  t i m e  e a c h  i n d i v i d u a l

s p e n d s  o n  e a c h  a c t i v i t y  a t  a  s i t e . I n  a d d i t i o n , i t  w o u l d  r e q u i r e  i n f o r m a t i o n

o n  t h e  f e a t u r e s  o f  t h e  v a r i o u s  a c t i v i t i e s  t h a t  l e a d  t o  d i f f e r e n c e s  a c r o s s  i n d i -

v i d u a l s  i n  t h e i r  a b i l i t y  t o  p r o d u c e  t h e m  ( i . e . ,  i n  t e c h n i c a l  j a r g o n ,  t h e i r  p r o -

d u c t i o n  f u n c t i o n s ) . B e c a u s e  t h e s e  k i n d s  o f  d a t a  w e r e  u n a v a i l a b l e ,  a  c o m p r o -

m i s e  s t r a t e g y  w a s  a d o p t e d  f o r  m o d e l i n g  t h a t  f o l l o w e d  t h e  s p i r i t  a n d  g e n e r a l

d i rec t ion  o f  theory  bu t  cou ld  no t  con fo rm to  i t s  spec i f i c  requ i rements .

The  amendment  to  the  genera l i zed  t rave l  cos t  mode l  expands  the  spec i f i ca -

t i o n s  f o r  t h e  t h r e e  t r a v e l  c o s t  d e m a n d  p a r a m e t e r s :  i n t e r c e p t ,  t r a v e l  c o s t ,

and  income. I n s t e a d  o f  v i e w i n g  e a c h  o f  t h e s e  s i m p l y  a s  a  f u n c t i o n  o f  s i t e

c h a r a c t e r i s t i c s  s u c h  a s  w a t e r  q u a l i t y , t h e  m o d e l  s p e c i f i e s  e a c h  a s  a  f u n c t i o n

o f  o n e  o r  m o r e  m e a s u r e s  o f  a c t i v i t y  d i v e r s i t y  a n d  o f  s p e c i f i c  s i t e  f e a t u r e s

k n o w n  t o  a f f e c t  a c t i v i t i e s - - e . g . ,  f i s h - s t o c k i n g  p r o g r a m s  f o r  f i s h i n g . T h e

m e a s u r e  o f  a c t i v i t y  d i v e r s i t y  i s  c o n s t r u c t e d  f o r  a n  a v e r a g e ,  o r  r e p r e s e n t a t i v e ,

u s e r  o f  e a c h  r e c r e a t i o n  s i t e  b a s e d  o n  t h e  p r o p o r t i o n  o f  u s e r s  w h o  e n g a g e d  i n

t h a t  a c t i v i t y  a t  t h a t  s i t e . T h e r e f o r e , a c t i v i t y  d i v e r s i t y  v a r i e s  o n l y  a c r o s s

sites, n o t  a m o n g  i n d i v i d u a l s  a t  a  g i v e n  s i t e , w h i c h  w o u l d  a l s o  h a v e  b e e n  p o s -

sible i f  the data were avai lable.

D e s p i t e  e f f o r t s  t o  r e f l e c t  a c t i v i t i e s  i n  t h e  g e n e r a l i z e d  t r a v e l  c o s t  f r a m e -

work, t h e  a m e n d e d  m o d e l  w a s  l a r g e l y  u n s u c c e s s f u l . Empi r i ca l  es t imates  were

unstable; t h e  d a t a  w e r e  s i m p l y  n o t  u p  t o  t h e  t a s k . H o w e v e r , t h i s  e v a l u a t i o n

o f  t h e  t h e o r y  a n d  p r a c t i c e  f o r  c o n s i d e r i n g  a c t i v i t i e s  h a s  c l e a r l y  m a r k e d  a  p a t h

f o r  f u t u r e  e m p i r i c a l  e f f o r t s  b a s e d  o n  m o r e  e f f e c t i v e  m e a s u r e s  o f  a c t i v i t y  d i v e r -

sity.
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1 . 4 . 2  T h e  R e p r e s e n t a t i v e n e s s  o f  t h e  D a t a

T o  a s s e s s  t h e  r e p r e s e n t a t i v e n e s s  o f  t h e  d a t a  u s e d  i n  e s t i m a t i n g  t h e  t r a v e l

cos t  mode l , t h i s  s t u d y  c o n s i d e r e d  t h e m  f r o m  b o t h  a  d e m a n d  a n d  s u p p l y  p e r -

s p e c t i v e .  O n  t h e  d e m a n d  s i d e ,  t h e  c h a r a c t e r i s t i c s  o f  t h e  u s e r s  o f  4 3  C o r p s

o f  E n g i n e e r s  s i t e s  w e r e  c o m p a r e d  w i t h  t h o s e  o f  t h e  g e n e r a l  p u b l i c  a n d  w i t h

t h o s e  u s e r s  o f  o t h e r  F e d e r a l  E s t a t e  l a n d s . W h i l e  t h e s e  k i n d s  o f  c o m p a r i s o n s

c a n  b e  t r e a c h e r o u s , t h e  o b j e c t i v e  w a s  n o t  t o  b e  p r e c i s e ;  r a t h e r ,  i t  w a s  t o  m a k e

a  g e n e r a l  c o m p a r i s o n  i n  f a i r l y  c r u d e  t e r m s  t h a t  w o u l d  s e r v e  t o  i d e n t i f y  b r o a d

s i m i l a r i t i e s  o r  d i f f e r e n c e s .

C o m p a r e d  t o  t h e  g e n e r a l  p u b l i c , u s e r s  o f  t h e  C o r p s  o f  E n g i n e e r s  s i t e s

a r e  m o r e  l i k e l y  t o  b e  y o u n g e r ,  C a u c a s i a n , a n d  e m p l o y e d  a s  c r a f t s m e n  o r  f o r e -

men. T h e y  a l s o  a r e  m o r e  l i k e l y  t o  l i v e  i n  r u r a l  a r e a s ,  t o  h a v e  a t t a i n e d  s l i g h t l y

h i g h e r  l e v e l s  o f  e d u c a t i o n ,  a n d  t o  e a r n  h i g h e r  i n c o m e s .  I n  c o m p a r i s o n s  w i t h

u s e r s  o f  o t h e r  F e d e r a l  E s t a t e  l a n d s , u s e r s  o f  t h e  C o r p s  o f  E n g i n e e r s  s i t e s  a r e

l e s s  e d u c a t e d  a n d  a r e  l e s s  l i k e l y  t o  b e  e m p l o y e d  p r o f e s s i o n a l s  o r  t e c h n i c a l

w o r k e r s .  T h e y  a l s o  e a r n  l o w e r  i n c o m e s ,  a r e  m o r e  l i k e l y  t o  l i v e  i n  r u r a l  a r e a s ,

and are  more  l i ke ly  to  have v is i ted  a  s i te  c loser  to  the i r  res idences .

I f  o n e  i s  i n t e r e s t e d  i n  t r a n s f e r r i n g  t h e  e s t i m a t e d  b e n e f i t s  u s i n g  t h e  m o d e l

f r o m  t h i s  s t u d y ’ s  r e c r e a t i o n i s t s  t o  o t h e r  r e c r e a t i o n i s t s ,  m o s t  o f  t h e  d i f f e r e n c e s

d i s c u s s e d  a b o v e  a r e  l i k e l y  t o  h a v e  l i t t l e  e f f e c t .  T h e  u s e r s  o f  C o r p s  s i t e s  a r e

f a i r l y  t y p i c a l  o f  a  b r o a d  s p e c t r u m  o f  t h e  p o p u l a t i o n . T h e  l e a s t  a p p r o p r i a t e

c a s e  f o r  t r a n s f e r r i n g  t h e  r e s u l t s  w o u l d  l i k e l y  b e  o n e  t h a t  d r a w s  u s e r s  f r o m

s o m e  p o p u l a t i o n  w i t h  v e r y  u n i q u e f e a t u r e s  t h a t  w o u l d  b e  e x p e c t e d  t o  a f f e c t

t h e i r  r e c r e a t i o n  d e c i s i o n s . O t h e r w i s e ,  t h e  d a t a  f r o m  u s e r s  o f  C o r p s  s i t e s

wou ld  seem represen ta t i ve .
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O n  t h e  s u p p l y  s i d e , t h i s  s t u d y  h a s  c o m p a r e d  a c t i v i t i e s  s u p p o r t e d  b y  t h e

C o r p s  o f  E n g i n e e r s  s i t e s  w i t h  t h o s e  s u p p o r t e d  b y  o t h e r  w a t e r - b a s e d  s i t e s  o n

S t a t e  a n d  F e d e r a l  E s t a t e  l a n d s .  G e n e r a l l y , a l l  t h e  s i t e s  s u p p o r t  a  b r o a d  r a n g e

o f  a c t i v i t i e s , w i t h  b o a t i n g ,  f i s h i n g ,  s w i m m i n g ,  p i c n i c k i n g ,  a n d  c a m p i n g  t h e

m o s t  p o p u l a r . D i f f e r e n c e s  s e e m  t o  b e  m o s t  p r e v a l e n t  i n  l e s s  p o p u l a r  a c t i v i t i e s

l i k e  h o r s e b a c k  r i d i n g . T h e  C o r p s  o f  E n g i n e e r s  s i t e s  a r e  r e p r e s e n t a t i v e  o f

s i t e s  t h a t  s u p p o r t  f l a t w a t e r  b o a t i n g  a n d  f i s h i n g , a s  w e l l  a s  e x t e n s i v e  c a m p i n g .

N a t u r a l  f r e e - f l o w i n g  r i v e r s  t h a t  s u p p o r t  s p e c i a l i z e d  b o a t i n g  a n d / o r  f i s h i n g  s e e m

the  poores t  matches  fo r  the  s i tes  in  our  sample .

1 . 4 . 3  T h e  S e n s i t i v i t y  o f  E s t i m a t e d  B e n e f i t s  t o  t h e  S t a t i s t i c a l  E s t i m a t o r

T h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  i n  D e s v o u s g e s ,  S m i t h ,  a n d  M c G i v n e y

[ 1 9 8 3 ]  u s e d  o r d i n a r y  l e a s t - s q u a r e s  ( O L S )  r e g r e s s i o n  t o  e s t i m a t e  s e p a r a t e  t r a -

v e l  c o s t  d e m a n d  e q u a t i o n s  f o r  e a c h  C o r p s  o f  E n g i n e e r s  s i t e . O L S ,  w h i c h  w a s

u s e d  i n  t h e  i n t e r e s t  o f  t i m e  a n d  b u d g e t  l i m i t a t i o n s ,  w i l l  y i e l d  b i a s e d  e s t i m a t e s

g iven  the  charac te r  o f  the  Federa l  Es ta te  Survey  da ta  on  the  mode l ’ s  dependent

v a r i a b l e ,  v i s i t s . T h e  s u r v e y ’ s  c o d i n g  p r o c e d u r e  c e n s o r e d  t h i s  v a r i a b l e  o n  i t s

u p p e r  e n d  ( t h e  l a s t  i n t e r v a l  w a s  o p e n  e n d e d ;  i . e . ,  s i x  o r  m o r e ) ,  a n d  i t s  s a m -

p l i n g  p r o c e d u r e  t r u n c a t e d  t h e  v a r i a b l e  a t  o n e  ( o n l y  p e r s o n s  w h o  v i s i t e d  t h e

s i t e  w e r e  i n t e r v i e w e d ) . *

* T r u n c a t i o n  a n d  c e n s o r i n g i m p l y  t h a t  t h e  e r r o r s  i n  t h e  t r a v e l  c o s t  d e -
m a n d  f u n c t i o n s  c a n n o t  b e  a s s u m e d  t o  f o l l o w  a  n o r m a l  d i s t r i b u t i o n  w i t h  z e r o

expectat ion. I f  w e  a s s u m e  t h e  t r u e  e r r o r s  f o l l o w  n o r m a l  d i s t r i b u t i o n  b u t  o u r

process  o f  observ ing  them in t roduces  these  p rob lems,  then  the i r  expec ted  va lue
w i l l  n o  l o n g e r  b e  e q u a l  t o  z e r o . T h e  p r o b l e m s  w i l l  b e  m o s t  s e r i o u s  f o r  s i t e s

w i t h  o b s e r v a t i o n s  c l u m p e d  a t  e i t h e r  e n d . D e s v o u s g e s ,  S m i t h ,  a n d  M c G i v n e y

[ 1 9 8 3 ]  u s e d  a n  a d j u s t m e n t  i n d e x  r e l a t i o n  O L S  t o  M L  e s t i m a t e s  [ O l s e n  ( 1 9 8 0 ) ]
t o  g a u g e  t h e  s e v e r i t y  o f  t h e s e  p r o b l e m s  a n d  s c r e e n e d  s i t e s  t h a t  a p p e a r e d  t o

h a v e  t h e  g r e a t e s t  e f f e c t s  o n  t h e  O L S  e s t i m a t e s  b e f o r e  e s t i m a t i n g  t h e  s e c o n d
s tage equat ion  used in  the  benef i t s  ca lcu la t ion .
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T o  a c c o m m o d a t e  t h e  p r o b l e m s  c a u s e d  b y  t h e  d a t a ’ s  c h a r a c t e r ,  t h e  s e c o n d

genera t ion  mode l  used  a  max imum l i ke l ihood  (ML)  es t imat ion  approach- -des igned

s p e c i f i c a l l y  t o  r e f l e c t  t h e  p r o b l e m s  o f  t r u n c a t i o n  a n d  c e n s o r i n g  i n  t h e  m o d e l ’ s

e r r o r - - t o e s t i m a t e  t h e  t r a v e l  c o s t  d e m a n d  e q u a t i o n s  ( s e e  C h a p t e r  6  f o r  m o r e

d e t a i l s ) . These  new es t imates  a re  compared  w i th  the  OLS es t imates  to  eva lua te

the  d i f fe rences  be tween the  two  mode ls . *

T h e  s e c o n d  g e n e r a t i o n  m o d e l  w a s  r e a s o n a b l y  s u c c e s s f u l . T h e  p a r a m e t e r

e s t i m a t e s  c o n f i r m  t h e  e a r l i e r  O L S  r e s u l t s  t h a t  w a t e r  q u a l i t y  h a s  a  s i g n i f i c a n t

a n d  p l a u s i b l e  e f f e c t  o n  t h e  d e m a n d  f o r  t h e  s i t e ;  t h i s  e f f e c t ,  h o w e v e r ,  i s  l a r g e l y

a  s h i f t  i n  t h e  d e m a n d  i n t e r c e p t . I n  a d d i t i o n , the  ML es t imates  imp l ied  sma l le r

p e r - u n i t  c o n s u m e r  s u r p l u s  e s t i m a t e s  f o r  t h e  C o r p s  s i t e s  t h a t  a r e  m o r e  i n  l i n e

w i t h  o t h e r  e m p i r i c a l  f i n d i n g s  o n  t h e  v a l u e  o f  w a t e r - b a s e d  r e c r e a t i o n . ( T h i s

w i l l  b e  d i s c u s s e d  i n  m o r e  d e t a i l  i n  S e c t i o n  1 . 4 . 5 . )  Y e t  e v e n  t h e s e  e s t i m a t e s

b a s e d  o n  a n  i m p r o v e d  s t a t i s t i c a l  e s t i m a t i o n  p r o c e d u r e  a r e  n o t  w i t h o u t  l i m i t a -

t i o n s . T h i s  a p p r o a c h  ( l i k e  O L S )  a s s u m e s  a  n o r m a l l y  d i s t r i b u t e d  e r r o r  t e r m ,

w h i c h  r e s t r i c t s  t h e  g e n e r a l i t y  o f  t h e  f i n d i n g s . I t s  e s t i m a t e s  a l s o  w e r e  s e n s i -

t i v e  t o  t h e  s a m p l e  o f  s i t e s  u s e d  t o  e s t i m a t e  t h e  e q u a t i o n s .  T h u s ,  w h i l e  t h e

m a x i m u m  l i k e l i h o o d  a p p r o a c h  i m p r o v e s  t h e  a b i l i t y  t o  a v o i d  b i a s  a s  a  r e s u l t  o f

c e n s o r i n g  a n d  t r u n c a t i o n  i n  t h e  m o d e l ’ s  e r r o r s , i t  h a s  n o t  c o m p l e t e l y  s o l v e d

the  mode l ing  p rob lems assoc ia ted  w i th  es t imat ing  rec rea t ion  s i te  demand.

1 . 4 . 4  T h e  S e n s i t i v i t y  o f  B e n e f i t s  E s t i m a t e s

T h i s  s t u d y  u s e d  b o t h  M a r s h a l l i a n  a n d  H i c k s i a n  ( b a s e d  o n  H a u s m a n  [ 1 9 8 1 ] )

m e a s u r e s  o f  c h a n g e s  i n  w e l l  b e i n g  t o  e s t i m a t e  t h e  b e n e f i t s  o f  i m p r o v e d  w a t e r

* S u c h  s i m p l e  c o m p a r i s o n s  c a n n o t  b e  u s e d  t o  j u d g e  b i a s  i n  t h e  O L S  e s t i -
mates. E a c h  e s t i m a t o r  w i l l  h a v e  a  s a m p l i n g  d i s t r i b u t i o n  o f  i t s  e s t i m a t e s .  O u r
r e s u l t s  a r e  s i m p l y  o n e  d r a w i n g  f r o m  t h e s e  d i s t r i b u t i o n s . Compar isons  o f  these

d r a w i n g s  w i l l  n o t  p r o v i d e  i n f o r m a t i o n  o n  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  c e n t r a l
tendenc ies  o f  each  d is t r ibu t ion  in  compar ison  to  the  t rue  va lues .
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q u a l i t y . T h e  M a r s h a l l i a n  m e a s u r e i s  t h e  d i f f e r e n c e  b e t w e e n  t h e  m a x i m u m

a m o u n t  a n  i n d i v i d u a l  i s  w i l l i n g  t o  p a y  ( w i t h  g i v e n  i n c o m e )  a n d  t h e  a m o u n t  a c t u -

a l l y  p a i d  f o r  a  w a t e r  q u a l i t y  i m p r o v e m e n t . T h e  H i c k s i a n  m e a s u r e ,  w h i c h  i s

m o r e  c o n s i s t e n t  w i t h  t h e o r y , h o l d s  a n  i n d i v i d u a l ’ s  u t i l i t y  o r  w e l l  b e i n g  c o n -

s tant , i n  m e a s u r i n g  t h e  l a r g e s t  p a y m e n t  t h e  i n d i v i d u a l  w o u l d  m a k e  t o  o b t a i n

the  water  qua l i t y  change.

C h a p t e r  7  r e p o r t s  t h e  a n n u a l  b e n e f i t s  e s t i m a t e s  f o r  2 1  C o r p s  o f  E n g i n e e r s

recrea t ion  s i tes  fo r  two inc rements  in  water  qua l i t y :

Boa tab le  to  f i shab le

. Boatable to swimmable.

T h e  e s t i m a t e s  a r e  p r o v i d e d  f o r  b o t h  w e l f a r e  m e a s u r e s  a n d  f o r  e a c h  o f  t h e  s t a -

t i s t i ca l  approaches  used  in  es t imat ing  the  t rave l  cos t  demand mode l .

Severa l  genera l  conc lus ions  emerge  f rom the  resu l t s  i n  Chap te r  7 :

T h e  e s t i m a t e d  v a l u e s  o f  w a t e r  q u a l i t y  i m p r o v e m e n t s  a r e  v e r y
s e n s i t i v e  t o  t h e  b e n e f i t  c o n c e p t  u s e d .  T h e  H i c k s i a n - b a s e d
m e a s u r e s  a r e ,  w i t h  o n e  e x c e p t i o n ,  g r e a t e r  t h a n  t h e  M a r s h a l l i a n

e s t i m a t e s .  M o r e o v e r ,  t h e  d i f f e r e n c e s  a r e  l a r g e r  t h a n  w o u l d  b e
expected  based on  theore t ica l  expec ta t ions .

T h e  v a l u e  o f  w a t e r - q u a l i t y  i m p r o v e m e n t s  i s  v e r y  s e n s i t i v e  t o
t h e  s t a t i s t i c a l  e s t i m a t i o n  a p p r o a c h . T h e  O L S - b a s e d  m o d e l  p r e -
d i c t s  e s t i m a t e s  t h a t  a r e  w e l l  a b o v e  t h e  M L . F o r  m a n y  o f  t h e

s i t es , t h e  O L S - b a s e d  e s t i m a t e s  a r e  o n e  o r d e r  o f  m a g n i t u d e  l a r -
ger  than  those  based on  the  ML es t imator .

T h e r e  i s n o  s t r o n g  c a s e ,  o n e i t h e r  t h e o r e t i c a l  o r  e m p i r i c a l
g r o u n d s , f o r  p r e f e r r i n g  o n e  s e t  o f  e s t i m a t e s  o v e r  a n o t h e r .
T h e  e m p i r i c a l  a p p r o x i m a t i o n s  n e c e s s a r y  t o  e s t i m a t e  t h e  H i c k s i a n
m e a s u r e  r e d u c e d  i t s  m o r e  d e s i r a b l e  t h e o r e t i c a l  p r o p e r t i e s . T h e

M L  e s t i m a t e s  a l s o  s h o w e d  s e n s i t i v i t y  t o  s a m p l e  c o m p o s i t i o n  a n d
the  po ten t ia l  fo r  ins tab i l i t y  in  sma l l  sample  s izes .

1 . 4 . 5  T h e  C o m p a r a b i l i t y  o f  t h e  B e n e f i t s  E s t i m a t e s

T h i s  s t u d y  a l s o  c o m p a r e d  t h e  e s t i m a t e d  b e n e f i t s  o f  i m p r o v e d  w a t e r  q u a l i t y

w i t h  t h o s e  f r o m  t w o  o t h e r  r e c e n t  s t u d i e s , V a u g h a n  a n d  R u s s e l l  [ 1 9 8 2 a ]  a n d
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L o o m i s  a n d  S o r g  [ 1 9 8 2 ] . T a b l e  1 - 1  r e p o r t s  t h e  e s t i m a t e d  b e n e f i t s  f r o m  t h e s e

t w o s t u d i e s , f r o m  p r e v i o u s r e s e a r c h  [ D e s v o u s g e s , S m i t h , a n d  M c G i v n e y

( 1 9 8 3 ) ] ,  a n d  f r o m  t h e  p r e s e n t  f i n d i n g s . T h e  t a b l e  s h o w s  o n l y  t h e  M a r s h a l l i a n

es t imates  to  ma in ta in  comparab i l i t y  ac ross  s tud ies .

S e v e r a l  c o n c l u s i o n s  c a n  b e  d r a w n  f r o m  t h e  d a t a  i n  T a b l e  1 - 1  a n d  f r o m

C h a p t e r  8 :

T h e  O L S - b a s e d  e s t i m a t e s  f o r  t h e  2 1  C o r p s  o f  E n g i n e e r s  s i t e s
i n  t h i s  s t u d y  a r e  l a r g e r  t h a n  t h o s e  f r o m  a l l  t h e  o t h e r  s t u d i e s .

T h e  M L - b a s e d  e s t i m a t e s  f o r  t h e  s a m e  s i t e s  f a l l  w i t h i n  t h e  r a n g e
o f  t h o s e  f r o m  t h e  o t h e r  s t u d i e s .

T h e  O L S - b a s e d  b e n e f i t s  f o r  t h e  M o n o n g a h e l a  R i v e r  a r e  m u c h
c l o s e r  t o  t h e  r a n g e  o f  t h e  o t h e r  s t u d i e s  t h a n  t h e  2 1  C o r p s  s i t e s
u s e d  i n  t h i s  s t u d y .

T h e  V a u g h a n  a n d  R u s s e l l  [ 1 9 8 2 a ]  a n d  L o o m i s  a n d  S o r g  [ 1 9 8 2 ]
e s t i m a t e s  a r e  p r o b a b l y  c o n s e r v a t i v e  b a s e d  o n  t h e  c h a r a c t e r  o f
the i r  s i tes  o r  the  measurement  o f  t rave l  cos ts .

I t  i s  d i f f i c u l t  t o  p r e f e r  t h e  e s t i m a t e s  f r o m  o n e  s t u d y  t o  t h o s e
o f  a n o t h e r . A l l  a r e  s e n s i t i v e  t o  d a t a  l i m i t a t i o n s ,  m o d e l  s p e c i f i -
c a t i o n s , and  va r iab le  measurement .

1 . 4 . 6  I m p l i c a t i o n s  f o r  E s t i m a t i n g  t h e  B e n e f i t s  o f  E n v i r o n m e n t a l  R e g u l a t i o n s

T h e  m o s t  i m p o r t a n t  i m p l i c a t i o n  o f  o u r r e s e a r c h  f i n d i n g s  f o r  c o n d u c t i n g

f u t u r e  b e n e f i t - c o s t  a n a l y s e s  o f  e n v i r o n m e n t a l  r e g u l a t i o n s  i s  t h a t  t h e y  w i l l  b e

h a r d e r  t o  a c c o m p l i s h . T h i s  f i n d i n g  n e c e s s a r i l y  i n c r e a s e s  t h e  d e t a i l  r e q u i r e d

i n  f u t u r e  e f f o r t s  t o  m e a s u r e  t h e  b e n e f i t s  a s s o c i a t e d  w i t h  i m p r o v e m e n t s  i n  e n v i -

r o n m e n t a l  q u a l i t y . I t  i s  d u e  t o  s e v e r a l  i m p o r t a n t  f e a t u r e s  o f  o u r  r e s e a r c h  o r

i t s  f i n d i n g s  i n c l u d i n g :

T e c h n i c a l  i s s u e s  i n v o l v i n g c h o i c e  o f  s t a t i s t i c a l  e s t i m a t o r  a n d
w e l f a r e  m e a s u r e s  h a v e  a  c o n s i d e r a b l e  e f f e c t  o n  t h e  e s t i m a t e d
b e n e f i t s  o f  i m p r o v e d  w a t e r  q u a l i t y .

H i g h  l e v e l s  o f  v a r i a b i l i t y  i n  b e n e f i t  e s t i m a t e s  w e r e  p r e s e n t  e v e n
t h o u g h  o n l y  t h e  t r a v e l  c o s t  a p p r o a c h  w a s  u s e d  t o  d e v e l o p  t h e m .
S i n c e  t h e  t r a v e l  c o s t  a p p r o a c h  i s  o n e  o f  t h e  m o s t  w i d e l y  u s e d
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a
T a b l e  1 - 1 . A  C o m p a r i s o n  o f  t h e  E s t i m a t e s  i f  t h e  B e n e f i t s

o f  W a t e r  Q u a l i t y  I m p r o v e m e n t s

S t u d i e s
1982

do l l a r s

Vaughan-Russe l l  [1982a ] $4 .68-$9 .37

Loomis -Sorg  [1982 ] $1 .00-$3 .00

D e s v o u s g e s ,  S m i t h ,  a n d  M c G i v n e y  [ 1 9 8 3 ] $1 .04-$2 .15

Genera l i zed  t rave l  cos t  mode l - -OLS es t imates $9 .35-$86 .34
($3 .57-$194 .35)

Genera l i zed  t rave l  cos t  mode l - -ML es t imates $0 .13-$9 .86
($0 .06-$30 .27)

a
A s c a l i n g  f a c t o r  1 . 5 9 3  w a s  u s e d  t o  c o n v e r t  f r o m  1 9 7 7  t o  1 9 8 2  d o l l a r s . T h e
b e n e f i t s  p e r  v i s i t o r  d a y  a r e  s h o w n  i n  p a r e n t h e s e s . More  de ta i led  es t imates
a r e  a v a i l a b l e  i n  C h a p t e r  8 .
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a p p r o a c h e s  f o r  e s t i m a t i n g  r e c r e a t i o n  b e n e f i t s ,  i t  h a s  w i d e s p r e a d
imp l ica t ions . H o w e v e r , i t  s h o u l d  a l s o  b e  a c k n o w l e d g e d  t h a t  t h e

m o d e l s  l i n k i n g  w a t e r  q u a l i t y  c h a n g e s  t o  r e c r e a t i o n i s t s ’  b e h a v i o r
a r e  v e r y  r e c e n t  a n d  a l l  h a v e  i n v o l v e d  t h e  u s e  o f  o f f - t h e - s h e l f
da ta  se ts .

B e n e f i t s  e s t i m a t e s  f o r  w a t e r  q u a l i t y  i m p r o v e m e n t s  w e r e  v e r y

s e n s i t i v e  t o  t h e  c h a r a c t e r i s t i c s  o f  s p e c i f i c  r e c r e a t i o n  s i t e s  a n d
t h e i r  u s e r s . T h i s  i m p l i e s  t h a t  a t t e m p t s  t o  d e v e l o p  s i m p l e  r u l e s
o f  t h u m b , s u c h  a s  u n i t - d a y  v a l u e  m e a s u r e s ,  w i l l  b e  d i f f i c u l t  i f
no t  imposs ib le .

T h e  t r e a t m e n t  o f  u n c e r t a i n t y  i n  b e n e f i t - c o s t  a n a l y s i s  c a n  b e
a f f e c t e d  b y  s u b s t a n t i a l  v a r i a b i l i t y  i n  b e n e f i t s  a n a l y s i s . T h i s

s u g g e s t s  t h a t  i t  w i l l  b e  c r i t i c a l l y  i m p o r t a n t  t o  i d e n t i f y  a l l
s o u r c e s  o f  u n c e r t a i n t y  a n d  t o  d e s c r i b e  h o w  t h e s e  a r e  t r e a t e d
i n  t h e  a n a l y s i s . I n t e r v a l  e s t i m a t e s  a n d  s e n s i t i v i t y  a n a l y s e s

s h o u l d  b e  t h e  r u l e  r a t h e r  t h a n  t h e  e x c e p t i o n  i n  b e n e f i t - c o s t
ana lyses .

T h e  e x i s t i n g  d a t a  s o u r c e s  a r e  n o t  u p  t o  t h e  t a s k  t h a t  b e n e f i t s
a n a l y s i s  d e m a n d s  o f  t h e m . F r e q u e n t l y , t h e y  o m i t  i n f o r m a t i o n
o n  k e y  v a r i a b l e s - - e . g . , t h e  o p p o r t u n i t y  c o s t  o f  t i m e  o r  t h e  a l l o -
c a t i o n  o f  t i m e  a m o n g  r e c r e a t i o n  a c t i v i t i e s - - t h a t  l i m i t s  t h e  a b i l i t y

o f  mode ls  to  p rov ide  more  re l iab le  es t imates  o f  bene f i t s .

D o  t h e s e  d i f f i c u l t i e s  m a k e  t h e  t a s k  o f  p e r f o r m i n g  b e n e f i t - c o s t  a n a l y s e s  e i t h e r

i m p o s s i b l e  o r  t o o  e x p e n s i v e  t o  b e  w o r t h w h i l e ? E v e n  i n  l i g h t  o f  t h e  d i f f i c u l t i e s ,

o u r  a n s w e r  i s  “ n o . " T h e r e  a r e  s t i l l  s u b s t a n t i a l  g a i n s  f r o m  s i m p l y  u s i n g  t h e

b e n e f i t - c o s t  m e t h o d o l o g y  t o  o r g a n i z e  i n f o r m a t i o n  o n  t h e  p o s i t i v e  a n d  n e g a t i v e

e f f e c t s  o f  a  r e g u l a t o r y  a c t i o n . W h e n  c a r e f u l l y  e x e c u t e d ,  t h e  p r o c e s s  f o r c e s

h i d d e n  a s s u m p t i o n s  i n t o  t h e  l i g h t  o f  d a y  a n d  e n a b l e s  d e c i s i o n m a k e r s  t o  b e t t e r

f o c u s  t h e i r  a t t e n t i o n . T h e  p r e s e n c e  o f  u n c e r t a i n t y ,  w h a t e v e r  i t s  c a u s e ,  i m p l i e s

t h a t  t h e  d e c i s i o n m a k e r s ’  a n d  a n a l y s t s ’ t a s k  w i l l  b e  m o r e  c o m p l e x  t h a n  i f  s o m e

o f  t h e  i s s u e s  g i v i n g  r i s e  t o  t h a t  u n c e r t a i n t y  c o u l d  b e  r e s o l v e d . H o w e v e r ,  i t

i s  o u r  v i e w  t h a t  u n c e r t a i n  i n f o r m a t i o n  i s  b e t t e r  t h a n  n o n e  a t  a l l . C l e a r l y ,

t h e r e  i s  m u c h  t o  b e  d o n e  t o  i m p r o v e  o u r  u n d e r s t a n d i n g  o f  t h e  i s s u e s  i n  u s i n g

b e n e f i t - c o s t  a n a l y s i s  t o  e v a l u a t e  e n v i r o n m e n t a l  r e g u l a t o r y  a c t i o n s .
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1 . 5  G U I D E  T O  T H E  R E P O R T

T h i s  r e p o r t  c o n s i s t s  o f  n i n e  c h a p t e r s . C h a p t e r  1  h a s  i n t r o d u c e d  t h e  r e -

s e a r c h  a n d  s u m m a r i z e d  i t s  m a j o r  f i n d i n g s . C h a p t e r  2  d e v e l o p s  t h e  c o n c e p t u a l

b a s i s  f o r  a m e n d i n g  t h e  g e n e r a l i z e d  t r a v e l - c o s t  m o d e l  t o  a d d r e s s  t h e  i n f l u e n c e

o f  d i v e r s e  r e c r e a t i o n  a c t i v i t i e s . C h a p t e r  3  h i g h l i g h t s  t h e  d a t a  s o u r c e s  a n d

d i s c u s s e s  t h e i r  r e s e a r c h  i m p l i c a t i o n s . C h a p t e r  4  p r o v i d e s  e x t e n s i v e  i n f o r m a t i o n

o n  t h e  c h a r a c t e r i s t i c s  o f  t h e  C o r p s  o f  E n g i n e e r s  r e c r e a t i o n  s i t e s  t h a t  a r e  u s e d

t o  e s t i m a t e  t h e  t r a v e l  c o s t  m o d e l . C h a p t e r  5  a s s e s s e s  t h e  r e p r e s e n t a t i v e n e s s

o f  t h e s e  r e c r e a t i o n  s i t e s  a n d  t h e i r  u s e r s  f o r  a l l  w a t e r - b a s e d  o u t d o o r  r e c r e a t i o n .

C h a p t e r  6  d e s c r i b e s  t h e  e m p i r i c a l  r e s u l t s  f o r  t h e  a m e n d e d  g e n e r a l i z e d  t r a v e l

c o s t  m o d e l  t h a t  r e f l e c t s  t h e  c h a r a c t e r  o f  t h e  d a t a  a n d  t h e  i n c l u s i o n  o f  a  d i v e r s e

mix o f  r e c r e a t i o n a c t i v i t i e s . C h a p t e r  7  d i s c u s s e s  a l t e r n a t i v e  m e a s u r e s  o f

c h a n g e s  i n  w e l l  b e i n g  a n d  p r e s e n t s  t h e  e s t i m a t e d  b e n e f i t s  o f  w a t e r  q u a l i t y  i m -

p rovement . C h a p t e r  8  a s s e s s e s  i n  t h r e e  p a r t s  t h e  i m p l i c a t i o n s  o f  b e n e f i t s  v a r i -

a b i l i t y  f o r  c o n d u c t i n g  b e n e f i t - c o s t  a n a l y s e s . C h a p t e r  9  l i s t s  t h e  r e f e r e n c e s

c i t e d  i n  t h i s  r e p o r t .
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C H A P T E R  2

T H E  C O N C E P T U A L  I M P L I C A T I O N S  O F  R E C R E A T I O N
A C T I V I T I E S  F O R  T H E  T R A V E L  C O S T  M O D E L

2 . 1  I N T R O D U C T I O N

T h i s  c h a p t e r  d e s c r i b e s  g e n e r a l l y  t h e  r e c r e a t i o n i s t ’ s  d e c i s i o n  p r o c e s s  a n d

mod i f ies  the  t rave l  cos t  demand mode l  to  take  accoun t  o f  d i ve rse  rec rea t ion  ac -

t i v i t i e s  b a s e d  o n  t h e  h o u s e h o l d  p r o d u c t i o n  f r a m e w o r k . S p e c i f i c a l l y  i t  d e v e l o p s

t h e  i m p l i c a t i o n s  o f  d i f f e r i n g  r e c r e a t i o n  a c t i v i t y  m i x e s  f o r  e s t i m a t i n g  t h e  b e n e f i t s

o f  w a t e r  q u a l i t y  i m p r o v e m e n t s  a t  a  r e c r e a t i o n  s i t e . T h e  b a s i c  a p p r o a c h  o f  t h e

c h a p t e r  i s  t o  v i e w  t h e s e  d i f f e r i n g  m i x e s  a s  a n  a g g r e g a t i o n  p r o b l e m  o n c e  i t  i s

a c k n o w l e d g e d  t h a t  a n  i n d i v i d u a l ’ s  d e m a n d  f o r  a  s i t e  i s  a n  a g g r e g a t e ,  t h e n  h o w

t h a t  d e m a n d  c a n  b e  c o n s i s t e n t l y  m o d e l e d  t o  r e f l e c t  i t s  c o m p o n e n t  s o u r c e s - - t h e

recrea t iona l  ac t i v i t ies  under taken on  s i te - -becomes an  impor tan t  i ssue .

U n d e r s t a n d i n g  h o w  v a r i o u s  d e m a n d s  a r e  a d d e d  u p  i s  a l s o  i m p o r t a n t  w h e n

t h e  t r a v e l  c o s t  m o d e l  i s  t o  b e  u s e d  f o r  p o l i c y  p u r p o s e s - - f o r  e x a m p l e ,  t h e  r e -

c e n t l y  p r o p o s e d  c h a n g e s  i n  t h e  n a t i o n a l  w a t e r  q u a l i t y  s t a n d a r d s . I n  t h e s e

programs, s p e c i f i c  u s e s  a r e  d e s i g n a t e d  f o r  w a t e r  b o d i e s ,  a l o n g  w i t h  t h e  r e q -

u i s i t e  w a t e r  q u a l i t y  l e v e l s , t o  p r o v i d e  t h e  b a s i s  f o r  a n  e m i s s i o n  C r i t e r i a  f o r

wate rborne  res idua ls . A c c o r d i n g l y , a n y  a t t e m p t  t o  v a l u e  t h e  w a t e r  q u a l i t y

c h a n g e s  f r o m  s u c h  p r o g r a m s  s h o u l d  u s e  a  m o d e l  t h a t  e x p l i c i t l y  d e a l s  w i t h  b o t h

t h e  e f f e c t s  o f  w a t e r  q u a l i t y  o n  t h e  f e a s i b l e  r e c r e a t i o n  a c t i v i t y  m i x - - b e c a u s e

t h e  s p e c i f i c  a c t i v i t i e s  u n d e r t a k e n  w i l l  a f f e c t  t h e  n a t u r e  o f  t h a t  s i t e  d e m a n d - -

and the  con t r ibu t ion  o f  water  qua l i t y  to  each  o f  those  ind iv idua l  demands.

S e c t i o n  2 . 2  p r o v i d e s  s o m e  b a c k g r o u n d  o n  t r a v e l  c o s t  m o d e l s  u s i n g  t h e

h o u s e h o l d  p r o d u c t i o n  f r a m e w o r k  w h i c h  i s  u s e d  t o  d e s c r i b e  a n  i n d i v i d u a l ’ s  r e c -
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r e a t i o n  d e c i s i o n s . S e c t i o n  2 . 3  o u t l i n e s  t h e  b a s i c  s t r u c t u r e  o f  t h i s  f r a m e w o r k

a n d  c o n s i d e r s  i t s  r e l a t i o n s h i p  t o  c o n v e n t i o n a l  s t a t e m e n t s  o f  t h e  t r a v e l  c o s t

m o d e l s  f o r  s i t e  d e m a n d s . T h i s  s e c t i o n  a l s o  d i s c u s s e s  t h e  i m p l i c a t i o n s  o f  t h e

a c t i v i t y  m i x  f o r  t h e  r e c e n t  e x t e n s i o n s  o f  t h e  t r a v e l  c o s t  m o d e l  t h a t  a c c o u n t

f o r  s i t e  a t t r i b u t e s . S e c t i o n  2 . 4  r e v i e w s  t h e  g e n e r a l  i m p l i c a t i o n s  o f  a g g r e g a t i o n

t h e o r y  a n d  a d a p t s  L a u ’ s  [ 1 9 8 2 ]  r e c e n t  e x t e n s i o n  t o  t h e  l i t e r a t u r e  o n  e x a c t  a g -

g r e g a t i o n  t o  p r o v i d e  s o m e  i n s i g h t  i n t o  t h e  p r o b l e m s  p o s e d  b y  t h e  d i v e r s i t y  o f

a c t i v i t i e s . S e c t i o n  2 . 5  p r e s e n t s  o u r  p r o p o s e d  p r a g m a t i c  c o m p r o m i s e ,  w h i c h

a p p e a l s  t o  t h e  t h e o r y  o f  e x a c t  a g g r e g a t i o n , t o  a m e n d  t h e  g e n e r a l i z e d  t r a v e l

c o s t  m o d e l  u s i n g  t h e  d a t a  a v a i l a b l e . T h e  a m e n d e d  m o d e l  w i l l  b e  u s e d  i n  o u r

e m p i r i c a l  a n a l y s i s  a s  a  b a s i s  f o r  v a l u i n g  o f  s i t e  a t t r i b u t e s  u n d e r  a s s u m p t i o n s

o f  v a r y i n g  a c t i v i t y  m i x e s . S e c t i o n  2 . 6  b r i e f l y  s u m m a r i z e s  t h e  i m p l i c a t i o n s  o f

t h e  a n a l y s i s  i n  t h i s  c h a p t e r .

2 . 2  B A C K G R O U N D

The t rave l  cos t  mode l  has  been  one  o f  the  mos t  impor tan t  economic  mode ls

u s e d  t o  e s t i m a t e  t h e  d e m a n d  f o r  a n d  t h e  v a l u a t i o n  o f  r e c r e a t i o n  s i t e s . I n  e a r l y

a p p l i c a t i o n s  o f  t h e  m o d e l , t h e  s i t e s  s t u d i e d  s u p p o r t e d  o n l y  o n e  o r ,  a t  m o s t ,  a

v e r y  l i m i t e d  r a n g e  o f  a c t i v i t i e s . * H o w e v e r , m o r e  c u r r e n t  a p p l i c a t i o n s  h a v e

s t u d i e d  s i t e s  t h a t  s u p p o r t  a  w i d e  r a n g e  o f  a c t i v i t i e s ,  m a k i n g  u n d e r s t a n d i n g

i s s u e s  l i k e  d i f f e r e n c e s  i n  t h e  a c t i v i t y  m i x  u n d e r t a k e n  b y  r e c r e a t i o n i s t s  m o r e

i m p o r t a n t ,

B a s e d  o n  t h e  h o u s e h o l d  p r o d u c t i o n  f r a m e w o r k ,  a  t r a v e l  c o s t  d e m a n d  f u n c -

t i o n  c a n  b e  v i e w e d  a s  a  d e r i v e d  d e m a n d  f o r  a  r e c r e a t i o n  s i t e ’ s  s e r v i c e s .
t

T h i s

* E x a m p l e s  i n c l u d e  t h e  V a u g h a n - R u s s e l l  [ 1 9 8 2 a ]  s t u d y  o f  r e c r e a t i o n a l  f i s h -
i n g ,  C i c c h e t t i ,  F i s h e r ,  a n d  S m i t h  [ 1 9 7 6 ]  o f  s k i i n g ,  a n d  M o r e y  [ 1 9 8 1 ]  o f  s k i i n g .

t
I n  t h i s  r e p o r t ,  t h i s  f r a m e w o r k  i s  u s e d  t o  p r o v i d e  a  c o n s i s t e n t  c o n c e p t u a l

v i e w  o f  a  h o u s e h o l d ’ s  b e h a v i o r . T h e  t r a v e l  c o s t  m o d e l  c a n  b e  v i e w e d  a s  t h e
o p e r a t i o n a l  c o u n t e r p a r t  o f  t h e  f r a m e w o r k .
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f r a m e w o r k  m a i n t a i n s  t h a t  m e m b e r s  o f  a  h o u s e h o l d  c o m b i n e  m a r k e t  a n d  n o n m a r -

k e t  g o o d s  a n d  t i m e  t o  p r o d u c e  s e r v i c e  f l o w s . F o r  e x a m p l e ,  h o u s e h o l d s  m i g h t

u s e  r o d s  a n d  r e e l s ,  a  b o a t ,  t h e i r  t i m e , a n d  t h e  s e r v i c e s  o f  a  r e s e r v o i r  t o  p r o -

d u c e  t h e  s e r v i c e  f l o w - - f i s h i n g . H o u s e h o l d s  a r e  a s s u m e d  t o  o b t a i n  u t i l i t y  f r o m

t h e  r e c r e a t i o n a l  s e r v i c e s  e v e n  t h o u g h  t h e i r  p r o d u c t i o n  i s  u n o b s e r v e d  b e c a u s e

these  serv ices  a re  in te rna l  to  each  househo ld .

T h e  h o u s e h o l d  p r o d u c t i o n  f r a m e w o r k  a l s o  p r o v i d e s  a  c o n c e p t u a l  b a s i s  f o r

d i s t i n g u i s h i n g  b e t w e e n  t w o  e m p i r i c a l  m o d e l i n g  a p p r o a c h e s - - r e c r e a t i o n  p a r t i c i -

p a t i o n  a n d  t r a v e l  c o s t  m o d e l s . I n  r e c r e a t i o n  p a r t i c i p a t i o n  m o d e l s ,  h o u s e h o l d s

c h o o s e  a c t i v i t i e s  w h i c h  a r e  a p p r o x i m a t e  d e s c r i p t i o n s  o f  f i n a l  s e r v i c e  f l o w s  f r o m

a  r e c r e a t i o n  s i t e . I n  e f f e c t , t h i s  a p p r o a c h  u s e s  t h e  o b s e r v e d  c h o i c e s  h o u s e -

h o l d s  m a k e  t o  b o a t ,  f i s h ,  o r  s w i m . In  the  t rave l  cos t  mode l ,  househo lds  choose

t o  v i s i t  a  r e c r e a t i o n  s i t e  b e c a u s e  i t  p r o v i d e s  s e r v i c e s  t h a t  c a n  b e  c o m b i n e d

w i t h  o t h e r  i n p u t s  t o  p r o d u c e  a c t i v i t i e s  l i k e  f i s h i n g  [ s e e  D e y a k  a n d  S m i t h ,  1 9 7 8 ;

S m i t h ,  1 9 7 5 ; B o c k s t a e l  a n d  M c C o n n e l l ,  1 9 8 1 ;  a n d  V a u g h a n ,  R u s s e l l ,  a n d

H e w i t t ,  1 9 8 4 ,  f o r  f u r t h e r  d i s c u s s i o n ] . I n  e f f e c t ,  t h e  d e m a n d  f o r  a  s i t e ’ s  s e r -

v ices  a re  der ived  f rom the  demands  to  boa t ,  f i sh ,  o r  sw im.

T h i s  c h a r a c t e r i z a t i o n  o f  b e h a v i o r  i n  t h e  h o u s e h o l d  p r o d u c t i o n  f r a m e w o r k

s e e m s  e s p e c i a l l y  w e l l  s u i t e d  t o  t h e  m o d e l i n g  o f  r e c r e a t i o n  b e h a v i o r . F o r  e x -

a m p l e ,  t o  e n g a g e  i n  a  w a t e r - b a s e d  a c t i v i t y  s u c h  a s  b o a t i n g  o r  f i s h i n g  a t  a  s i t e

( i . e . , t o  p r o d u c e  e i t h e r  o f  t h e s e  a c t i v i t i e s  a s  r e c r e a t i o n  s e r v i c e  f l o w s ) ,  a n

i n d i v i d u a l  o r  t h e  h o u s e h o l d *  m u s t  u s e  i n p u t s  f r o m  m a r k e t  a n d  n o n m a r k e t  c o m -

modit ies, a n d  h i s  t i m e . I n  t h i s  f r a m e w o r k ,  a  u n i t  o f  a  r e c r e a t i o n  s i t e ’ s  s e r v -

i c e s  i s  a  f a c t o r  i n p u t  t h a t  c o n t r i b u t e s  t o  t h e  p r o d u c t i o n  o f  s u c h  a c t i v i t i e s  a s

* S e e  B e c k e r  [ 1 9 7 4 ]  f o r  a  d i s c u s s i o n  o f  t h e  c o n d i t i o n s  n e c e s s a r y  f o r  t h e s e
two economic  un i ts  to  be  equ iva len t .
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boat ing,  f i sh ing,  or  swimming. Thus, an individual demands a site’s services

because of its role in producing one or more of these activities.

While the household production framework has been widely used to classi-

fy recreation models, these efforts general ly have used simple descript ions of

i nd i v i dua l  behav io r . * As a rule they have assumed each individual engages

in (or produces) f inal service f lows (act ivi t ies) that are defined in fair ly gen-

eral terms. For example, these service f lows might be specif ied as a recre-

ation and a nonrecreation activity. This formulat ion did not appear to be l im-

it ing because the models have typical ly been intended as i l lustrat ive devices

for  descr ib ing the log ic  under ly ing the in terpreta t ion o f  the t rave l  cost  s i te

demand as a derived demand. In the process, however, the studies have over-

looked an important aspect of the framework and i ts impl icat ions for empir ical

estimation. When a si te can support a variety of recreational act ivi t ies, each

wi th  d i f fe r ing requ i rements  for  equ ipment ,  s i te  serv ices,  e tc . ,  the  models  o f

household behavior must recognize that these act ivi t ies wi l l  l ikely have dif fer-

ent production functions associated with each of them. Moreover, a household’s

der ived demand for  a  s i te ’s  serv ices wi l l  depend on the mix  (and respect ive

amounts)  o f  par t ic ipat ion in  each o f  these act iv i t ies . Empirical versions of

the travel cost model have implicitly assumed a constant mix of activities across

the individual observations in the sample. For models based on individual level

data, this assumption impl ies that the recreationists al l  engaged in the same

composi te  o f  ac t iv i t ies  (or  that  the technolog ies  for  produc ing each act iv i ty

are identical). t

*Examples would include Deyak and Smith [1978], Bockstael and McConnell
[1981], and Smith, Desvousges, and McGivney [1983].

t Gallagher [1982] appears to have been the f irst to recognize this poten-
tial difficulty with the travel cost model.
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T h e  r e a s o n i n g  u n d e r l y i n g  t h i s  c o n c l u s i o n  i s  s t r a i g h t f o r w a r d . A s s u m i n g

t h a t  a  s i t e ’ s  s e r v i c e s  m u s t  b e  a l l o c a t e d  t o  e a c h  a c t i v i t y  t h a t  i s  u n d e r t a k e n  a n d

t h a t  t h e  s e r v i c e s  a r e  n o t  a v a i l a b l e  a s  s e r v i c e s  o f  a  p u b l i c  f a c t o r  i n p u t  [ s e e

S a n d m o ,  1 9 7 3 ,  1 9 7 5 ] , * c o n t r i b u t i n g  s i m u l t a n e o u s l y  t o  t h e  p r o d u c t i o n  o f  s e v -

e r a l  s e r v i c e  f l o w s , t h e n  a n  i n d i v i d u a l ’ s  d e m a n d  f o r  a  s i t e ’ s  s e r v i c e s  i s  t r e a t e d

as  an  aggrega te  demand . I t  i s  t h e  h o r i z o n t a l  s u m  o f  t h e  d e m a n d s  a r i s i n g  f r o m

each  ac t i v i t y . T o  t h e  e x t e n t  t h a t  e a c h  i n d i v i d u a l  u n d e r t a k e s  a  d i f f e r e n t  m i x

o f  a c t i v i t i e s  d u r i n g  h i s  v i s i t s  t o  a  s i t e , t h e n  t h e  d e r i v e d  d e m a n d  f o r  a  s i t e ’ s

s e r v i c e s  w i l l  b e  d i f f e r e n t  a c r o s s  i n d i v i d u a l s . I n  p r a c t i c e , t h e  e x a c t  i m p l i c a -

t i o n s  o f  t h i s  s o u r c e  o f  v a r i a t i o n  a r e  u n k n o w n . I n d e e d ,  a t  o n e  l e v e l  i t  c a n  b e

r e g a r d e d  a s  c o m p l e t e l y  a n a l o g o u s t o  t h e  i m p l i c a t i o n s  o f  h e t e r o g e n e o u s  t a s t e s

i n  d e m a n d  m o d e l s  f o r  a n y  p r o d u c t .
t O n e  i m p o r t a n t  d i f f e r e n c e  b e t w e e n  t h e

e f f e c t s  o f  a c t i v i t y  m i x  v e r s u s  t a s t e  d i f f e r e n c e s  i s  t h a t  s o m e  v a r i a b l e s  c a n  b e

s p e c i f i e d  t o  e x p l a i n  e a c h  i n d i v i d u a l ’ s  s e l e c t i o n  o f  t h e  m i x  o f  r e c r e a t i o n a l  a c t i v i -

t ies  to  under take  a t  each s i te .

T o  e v a l u a t e  t h e  i m p l i c a t i o n s  o f  a n  i n d i v i d u a l ’ s  a c t i v i t y  m i x  f o r  e m p i r i c a l

m o d e l s  o f  t h e  d e m a n d  f o r  a  r e c r e a t i o n  s i t e ’ s  s e r v i c e ,  t w o  i s s u e s  m u s t  b e  a d -

dressed: ( 1 )  t h e  m o d e l ’ s  t i m e  p e r i o d  a n d  ( 2 )  t h e  n a t u r e  o f  t h e  h o u s e h o l d

p r o d u c t i o n  f u n c t i o n  t h a t  r e l a t e s  e a c h  s i t e ’ s  s e r v i c e s  ( a s  a n  i n p u t )  t o  t h e  r e -

c r e a t i o n  a c t i v i t i e s  u n d e r  s t u d y  ( a s  o u t p u t s ) . I n  m a n y  r e c r e a t i o n  m o d e l s ,  t h e

t i m e  h o r i z o n  i s  a  r e c r e a t i o n  s e a s o n .  G e n e r a l l y ,  t h e  m o d e l  d e s c r i b e s  t h e  f a c t o r s

t h a t  i n f l u e n c e  a n  i n d i v i d u a l ’ s  d e m a n d  f o r  a  s i t e ’ s  s e r v i c e s  d u r i n g  t h e  s e a s o n .

I n  f a c t ,  w i t h o u t  h e t e r o g e n i c i t y  i n  t a s t e s ,  s k i l l s ,  o r  i m p l i c i t  p r i c e s  o f  i n -

* W i l l i g  [ 1 9 7 9 ]  u s e d  p u b l i c  f a c t o r  i n p u t s  a s  o n e  e x p l a n a t i o n  f o r  t h e  e x i s t -
ence of  economies of  scope in product ion processes.

t

p u t s  t o  h o u s e h o l d  p r o d u c t i o n , w e  w o u l d  n o t  o b s e r v e  d i f f e r e n c e s  i n  t h e  m i x  o f

a c t i v i t i e s  u n d e r t a k e n  b y  t h e  h o u s e h o l d .
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As noted ear l ie r , i f  i t  is assumed that recreation act ivi t ies are independently

produced, then an ind iv idua l ’s  demand funct ion for  a  s i te ’s  serv ices dur ing

the season is the horizontal sum of the site demands for each of the recreation

act iv i t ies  he under takes dur ing that  per iod.* Indeed, it need not be assumed

that  these act iv i t ies  are  a l l  under taken dur ing a  s ing le  v is i t . An ind iv idual

can  use  a  s i t e  du r i ng  one  t r i p  f o r  boa t i ng  and  du r i ng  ano the r  f o r  f i sh ing

(g iven,  o f  course,  the s i te  permi ts  both  ac t iv i t ies) . Since the time horizon is

the season, the demand funct ion wi l l  not dist inguish these tr ips in the quanti ty

measure. The “stock” of visi ts during a season is impl ici t ly assumed to be a

good proxy for the f low rate of use which each tr ip assumed to be motivated

by the same considerations.

As  a  ru l e  i n  t he  househo ld  p roduc t i on  f r amework ’ s  desc r i p t i on  o f  t he

travel cost model, the conventional assumption is that different individuals have

identical production technologies, except to the extent that di f ferences can be

represented by sk i l l  var iab les. (These are included in site-demand models as

s h i f t  f a c t o r s . ) However, once the prospects  for  d i f fe rent  uses (or  produced

activi t ies) in situ are acknowledged, then, despite this assumption of identical

production technologies, the individuals can be expected to have dif ferent si te

demands. That is, to the extent that various individuals or households engage

*There is no reason why the same problem could not be considered using
the t ime onsite for a single tr ip. Indeed, in some respects this is the simplest
framework. It  is not clear that the t ime onsite per tr ip should simply be ag-
gregated across t r ips  in  model ing the e f fec t ive  const ra in ts  to  an ind iv idua l ’s
allocation among recreation activities.

We have argued that  the number  o f  t r ips  and t ime ons i te  per  t r ip  are
subs t i t u t es  i n  t he  p roduc t i on  o f  r ec rea t i on  se rv i ce  f l ows . There are good
reasons to believe that they are not perfect substitutes.

However, for  the purposes o f  the present  ana lys is  we wi l l  not  cons ider
this problem and will for simplicity assume time onsite is allocated for the whole
season (i.e., across the trips undertaken during that season).
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i n  d i f f e r e n t  r e c r e a t i o n  a c t i v i t i e s  a t  t h e  s a m e  s i t e ,  t h e i r  r e s p e c t i v e  “ a g g r e g a t e ”

d e m a n d  f o r  t h e  s i t e ’ s  s e r v i c e s  c a n  b e  e x p e c t e d  t o  b e  d i f f e r e n t .

2 . 3  T H E  H O U S E H O L D  P R O D U C T I O N  F R A M E W O R K  F O R  M O D E L I N G

C O N S U M E R ’ S  R E C R E A T I O N  D E C I S I O N S

D e s c r i p t i o n s  o f  t h e  h o u s e h o l d  p r o d u c t i o n  f r a m e w o r k  o f  c o n s u m e r  b e h a v i o r

a b o u n d  i n  t h e  l i t e r a t u r e . * C o n s e q u e n t l y ,  t h e  p r e s e n t  d i s c u s s i o n  o f  i t s  f e a t u r e s

c a n  b e  b r i e f . T h e  i n d i v i d u a l  i s  a s s u m e d  t o  d e r i v e  u t i l i t y  f r o m  s e r v i c e  f l o w s

t h a t  m u s t  b e  p r o d u c e d  w i t h i n  t h e  h o u s e h o l d . P r o d u c t i o n  r e q u i r e s  t h e  i n p u t s

o f  p u r c h a s e d  g o o d s  o r  s e r v i c e s  a n d  o f  t i m e .
t

T h e  a c t i v i t i e s  o f  a n  i n d i v i d u a l

a r e  u s u a l l y  s p e c i f i e d  t o  c o n s i s t  o f  t w o  d i m e n s i o n s : ( 1 )  s e l e c t i n g  p u r c h a s e d

c o m m o d i t i e s  a n d  a l l o c a t i n g  t i m e  s o  a s  t o  m i n i m i z e  t h e  c o s t s  o f  p r o d u c i n g  e a c h

g i v e n  l e v e l  o f  t h e  s e r v i c e  f l o w s  a n d  ( 2 )  c h o o s i n g  t h e  l e v e l s  o f  t h e s e  s e r v i c e

f l o w s  s o  a s  t o  m a x i m i z e  u t i l i t y  s u b j e c t  t o  t h e  c o n s t r a i n t s  o f  i n c o m e  a n d  t h e

i m p l i e d  p r i c e s  ( i . e . , marg ina l  cos ts  o f  p roduc ing)  fo r  each  o f  the  se rv ice  f l ows .

T h e  r e s u l t s  o f  t h e  f i r s t  s e t  o f  d e c i s i o n s  c a n  b e  d e s c r i b e d  w i t h  a  n e o c l a s -

s i c a l  c o s t  f u n c t i o n : Let d e s i g n a t e  t h e  N  p r o d u c e d  s e r v i c e

flows; t h e  p r i c e s  o f  K  p u r c h a s e d  c o m m o d i t i e s ;

t h e  i m p l i c i t  p r i c e s  o f  t r i p s  ( t h e  m e a s u r e  o f  s i t e  u s a g e )  t o  e a c h  o f  M

recreat ion  s i tes ; 9
W ,  t h e  w a g e  r a t e ;  a n d t h e  d i f f e r e n t  t y p e s  o f

[ 1 9 6 5 ] .
*The household production f r a m e w o r k  w a s  f i r s t  i n t r o d u c e d  b y  B e c k e r

I t  h a s  b e e n  w i d e l y  d i s c u s s e d  f r o m  b o t h  p o s i t i v e  a n d  n e g a t i v e  p e r -
s p e c t i v e s  ( s e e  P o l l a k  a n d  W a c h t e r  [ 1 9 7 5 ] ,  B a r n e t t  [ 1 9 7 7 ] ,  a n d  D e a t o n  a n d
Mue l lbauer  [1980b ] , e s p e c i a l l y  C h a p t e r  1 0 ,  a s  e x a m p l e s ) . D e y a k  a n d  S m i t h

[ 1 9 7 8 ]  a n d  B o c k s t a e l  a n d  M c C o n n e l l  [ 1 9 8 1 ]  d i s c u s s  i t s  i m p l i c a t i o n s  f o r  r e c r e a -
tion modeling.

t
O f  c o u r s e , i t  c a n  a l s o  i n v o l v e  i n p u t s  o f  n o n m a r k e t  g o o d s  s u c h  a s  t h e

Serv ices  prov ided by  the  ambien t  env i ronment .
+

T h e p r i c e  o f  t r i p s  w o u l d  i n c l u d e  t h e  v e h i c l e - r e l a t e d  c o s t s  o f  t h e  t r i p  a s
w e l l  a s  t h e  t i m e  c o s t s  o f  t r a v e l .
t rave l  t ime see

F o r  a  d i s c u s s i o n  o f  t h e  i s s u e s  i n  v a l u i n g

McGivney [1983].
Cesar io [1976], Wilman [1980], a n d  S m i t h , D e s v o u s g e s ,  a n d

2 - 7



t ime ava i lab le  to  the ind iv idua l . * In the form of a conventional neoclassical

cost function, Equation (2.1) summarizes the results of the individual’s produc-

t ion  ac t iv i t ies . I t  can be der ived f rom the necessary  condi t ions assoc ia ted

with cost minimization, subject to the constraints associated with each of the

N household production functions.

(2 .1 )

To s impl i fy  mat ters , assume that the f i rst  S service f lows designate re-

creation activi t ies. Fu r the r , main ta in  that  the ac t iv i t ies  use the f i rs t  R pur -

chased commodi t ies  and that  each can invo lve one or  more or  the M s i tes.

In  the absence of  jo in t  product ion between the recreat ion and nonrecreat ion

service flows, C(.) can be rewritten as follows:

Our concern is with the demands for recreation sites’ services. Consequently,

will be the primary focus of our attention.

Since there is no joint production of recreation service f lows, C R ( . )  can

be wri t ten as the sum of the neoclassical cost funct ions associated with each

recreat ion act iv i ty . Th is  resu l t  fo l lows because the serv ices o f  each o f  the

inputs  can be a l located exc lus ive ly  to  d is t inc t  product ion act iv i t ies . Thus,

*The concept of different types of time constraining an individual’s alloca-
tion decisions is discussed in Smith, Desvousges, and McGivney [1983].
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these assumptions:

Equa t i on  (2 .3 )  p rov ides  a  f u r t he r  r e f i nemen t  i n  t he  f o rm  CR(  . )  imp l i ed  by

(2 .3 )

Of course, in  pract ice  not  a l l  ind iv idua ls  wi l l  p roduce a l l  L  ac t iv i t ies  or

consider using all of the M sites to accomplish these ends.* Consequently, to

relate this general descript ion of a consumer’s decisions to the circumstances

genera l ly  descr ibed by the t rave l  cost  model , consider the special ization of

Equat ion (2 .3)  to  descr ibe the cost  funct ions for  users  o f  a  par t icu lar  s i te .

I f  the site supports a subset of the L act ivi t ies, then only that subset of the

k
cP(.)‘s  wi l l  be re levant  to  the def in i t ion o f  each ind iv idua l ’s  demand for  the

site’s services. In the limiting case, if  a site supports only one activity (e.g.,

a f ishing site or downhil l  ski ing faci l i ty), then only one of the c,kc .) 's will be

relevant. Th is  observat ion is  impor tant  because the demand for  each s i te ’s

serv ices can be der ived f rom a neoc lass ica l  cost  funct ion us ing Shephard ’s

[1953] lemma for given levels of Z’s. For any individual with objectives con-

sistent with our description, it is given in Equation (2.4):

( 2 .4 )

where

VR
= measure of the quantity demanded of the &

th
site’s services, and

Q = the
the

of  recreat ion act iv i t ies  under taken by the ind iv idua l  a t
site during the time period relevant for the demand.

will, however, return to this point in Chapter 6.

* I t  i s  impor tant  to  recognize that  the model  we deve lop in  what  fo l lows
assumes that the selection of activities to engage in (i.e., services to produce)
is  invo lved wi th  in ter ior  so lu t ions. That  is , we have not attempted to deal
wi th  the d iscre te  cho ice or  corner  so lu t ion d imens ions o f  th is  prob lem.  We
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Consider a simple example to i l lustrate the implicat ions of this argument.

Assume there are two users of the R
th

site. This faci l i ty supports three types

o f  r ec rea t i on  ac t i v i t i e s  ( Z 1 ,  Z 2 ,  and Z 3 ) .  There are two dif ferent reasons for

d i f fe rent  se lec t ions o f  the recreat iona l  ac t iv i t ies  across ind iv idua ls . Perhaps

the most obvious is tastes. Another equally plausible explanation can be found

in identical tastes but dif ferences in the circumstances constraining choices.

Examples would  inc lude the fac tor  pr ices ( inc lud ing the wage ra te)  and the

time constraints facing each individual. Such dif ferences could affect the cost

minimizing production choices and the resulting marginal costs for each activity

and could therefore alter the consumption choices of individuals with otherwise

identical tastes (defined over the final service flows) and income.

For our example, the f irst individual (I)  wi l l  be assumed to engage in al l

th ree ac t iv i t ies , whi le  the second ( I I )  w i l l  be assumed to  par t ic ipate  in  on ly

one  o f  t hem ( i . e . ,  t o  p roduce  Z 1 ) .  The site demand equations for these two

ind iv idua ls  are then g iven in  Equat ions (2 .5a)  and (2 .5b) ,  respect ive ly . The

superscr ip ts  ( I  and I I )  added to  our  measure o f  s i te  demand v  are used to

designate each individual.*

(2 .5a)

(2 .5b )

This dif ference becomes important once i t  is recognized that most recreation

data bases do not permit an individual’s site usage to be disaggregated accord-

*St r ic t ly  speak ing, these derivat ives could be dif ferent even for the f irst
act ivi ty because under our second explanation some subset of the arguments
of the cost functions facing each individual are assumed to be different.
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ing to the t ime spent in specif ic act ivi t ies. Consequently, the amount of time

allocated to each activity cannot be identified.

This example clearly i l lustrates the problem. A survey composed of infor-

mation on a set of individuals’ total usage of a particular site (without assign-

ment of the use to specific activities) would not be compatible with the estima-

tion of a single site demand equation based on the behavioral decisions of the

users in that sample because, in the extreme, each individual could conceivably

have dif ferent demand functions. Estimates of the parameters of a travel cost

site demand model based on such data would be subject to specification errors.

depend upon the disparity in the

functions implied by the respective

Of course, the severi ty of these errors wi l l

ac t iv i t ies  under taken by users  o f  a  g iven s i te ,  as  wel l  as  on the nature o f

the differences between the derived demand

household production functions involved.

Before proceeding to an examination of further implicat ions of this struc-

ture, it is important to acknowledge that there is always the prospect  fo r  d i f -

ferences in the demand for a good or service across individuals simply as a

resu l t  o f  d i f fe rences in  the i r  pre ferences. Indeed, wi th in  the convent iona l

model  for  descr ib ing ind iv idua l  consumpt ion dec is ions,  th is  prov ides the ra-

t ionale for including the so-cal led proxy measures for taste variables. Thus,

one might argue that al l  this discussion has simply reaff irmed a long standing

argument  that  ind iv idua ls  are  d i f fe rent . * Within a conventional model these

differences would appear as taste differences.

However, the present argument seems to imply more than this conclusion.

The household production framework has dist inct advantages because i t  faci l i -

*This interpretat ion would be the one adopted by those who are not pre-
d isposed to  model ing recreat ion
framework.

dec is ions us ing the household  product ion
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ta tes  the descr ip t ion o f  why d i f fe rent  ind iv idua ls ’  s i te  demands might  d i f fe r .

Moreover, that descript ion can be based largely on an objective descript ion of

observab le  d i f ferences in  what  the ind iv idua ls  are  under tak ing (e .g . ,  d i f fe r -

ent  recreat iona l  ac t iv i t ies  in  our  case) . Consequently, i t  should provide the

bas is  for  model ing the d ivers i ty  in  ind iv idua ls ’ site demands even though it

may not be possible to dissaggregate the t ime spent onsite into dist inct rec-

reational activit ies. This is the objective of Sections 2.3 and 2.4.

In closing this discussion of one theoret ical interpretat ion for the travel

cost  model  and the genera l  impl ica t ions o f  ac t iv i ty  d ivers i ty  for  i t ,  i t  i s  rea-

sonable to ask how the current approaches to modeling recreation site demands

might deal with the problem. Unfor tunate ly , neither of the recent modifications

to the travel cost model has considered the problems posed by the diversity

of recreation activi t ies undertaken at a site. Both of these amendments attempt

to take account of the heterogeneity in recreation si tes’ characterist ics and to

use it in the explanation of site demand. The first approach [see Vaughan and

Russell, 1982a, and Smith, Desvousges, and McGivney, 1983] uses a varying

parameter model. A si te’s character ist ics are assumed to affect the effect ive-

ness of that si te’s services in the process of producing recreation act ivi t ies.

Consequently, s i te  character is t ics  shou ld  be among the determinants  o f  the

variat ion in the parameters of travel-cost demand models. As noted ear l ie r ,

these functions are derived demands, and factors that inf luence the productiv-

i ty of a site’s services should therefore inf luence those demands. One might

argue that the varying parameter models represent attempts to use economic

theory and variations in site demands to resolve a quantity index number prob-

lem. Namely--how do we consistently measure the services of recreation sites

that are heterogeneous?
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The second approach - - t he  hedon i c  t r ave l  cos t  mode l  [ see  B rown  and

Merdelsohn [1984]--addresses essential ly the same issue, but does so from a

somewhat dif ferent perspective. I t  assumes  t ha t  i nd i v i dua l s ’  ac t i ons  have

already provided the information necessary to resolve a companion problem--the

price index number issue for diverse recreation sites. That  is , i t  maintains

that individuals know the characteristics of recreation sites and the unit costs

( t ime and veh ic le- re la ted)  o f  us ing each.  Therefore ,  th is  set  o f  pr ices and

characteristics de f i nes  t he  imp l i c i t  p r i ces  o f  t hese  cha rac te r i s t i c s  t h rough

hedonic price (or travel cost) functions.* With these funct ions and the indiv-

iduals’ actual decisions, it is possible to estimate their respective demands for

characteristics of the sites. Nonetheless, in  both approaches ( i .e . ,  vary ing-

parameter and hedonic travel-cost) the activities undertaken at these sites are

ignored. Indeed, for them to provide plausible descript ions of the nature of

site or characteristic demand, activity diversity must be assumed absent.

This is, of course, true for all travel-cost-demand models and is, as noted

earlier, analogous to the assumption of identical preferences in modeling com-

modity demands at the micro level. Consequently, in what follows, the implica-

t ions of the avai lable theory of exact aggregation for revising the travel cost

model of site demand are considered.

2.4 EXACT AGGREGATION AND LAU’S EXTENSIONS

This section describes the general implications of aggregation theory as

applied to the two problems posed by diversity in the activi ty mix undertaken

for recreation site demands. The  f i r s t  o f  t hese  p rob lems  i s  t he  necessa ry

*The exact  in terpre ta t ion o f  these pr ice funct ions and the i r  re la t ionsh ip
to more common hedonic price functions has not as yet been explored. There
is no equilibrium process that gives rise to the locus of price and characteris-
t ics confronting the individual. Indeed,
iduals perceive the price set they face in these terms.

it is reasonable to ask whether indiv-
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amendment  o f  the t rave l  cost  model  to  account  for  the d iverse act iv i ty  mix .

The second ar ises wi th  po l icy  uses o f  the resu l ts  o f  t rave l  cost  models  that

take account of si te attr ibutes in their descript ions of si te demands. As noted

ear l ier , i t  is often necessary to evaluate the benefi ts associated with changes

in  s i te  a t t r ibu tes . An improvement in water qual i ty at a recreation site would

enhance the value of the site because it increases the users’ willingness to pay

for the site’s services. These increases wil l  depend on the act ivi ty mix which

the representative individual is assumed to undertake. Consequently, there is

a policy-based need to describe site demands in a way that permits distinguish-

ing the cont r ibut ions to  a  s i te ’s  va luat ion that  are  assoc ia ted wi th  par t icu lar

activit ies.

The problems posed by modeling an individual ’s demand for a recreation

site when i t  is known that each person engages in dif ferent recreational act iv-

i t ies  whi le  ons i te  have d i rec t  para l le ls  in  the l i te ra ture  on exact  aggregat ion

of  demand funct ions. Each individual is assumed to have a dist inct demand

function, as in Equation (2.6).

(2.6)

where

Xi =  the quant i ty  o f  good i  demanded by ind iv idual  j ,

f;( .) = individual j ’s demand function for good i,

y j  = individual j ’s income, and

p = a vector of for all goods and services (including, of
course,  the

Exact aggregation implies that, when these demands are summed across all in-

dividuals, i t  is possible to represent the aggregate demand with a funct ion in

terms of the price vector and some income measure, such as the average in-
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come. To examine analyt ical ly the condit ions under which exact aggregation

is possible, it is necessary to inquire as to whether or not the function

the aggregate demand function, in Equation (2.7) can be defined.

(2 .7 )

where

 th
= quanti ty demanded of the i commodity for the average indi-

vidual

K = the number of individuals, and

v = some measure of average or “representative” income.

There are two ways this question can be asked: (1) What are the restric-

tions to the f/( . ) 's that would assure the existence of g i (  . )  in the absence of

requirements that both funct ions be consistent with the propert ies impl ied by

ut i l i ty  maximiz ing behav ior? or  (2)  What  addi t iona l  res t r ic t ions are requi red

when both the set of f!( .)'s and g i ( . )  must be consistent with ut i l i ty maximiz-

ing behavior? Clearly, this second question is more restr ict ive than the f irst.

Moreover ,  i t  p robably  has greatest  re levance to  app l ica t ions that  a t tempt  to

model the joint decisions of how an individual consumer allocates his resources

to all goods and services. Most recreation models are developed in a part ial

equ i l ib r ium context  where dec is ions on o ther  ac t iv i t ies  and the i r  assoc ia ted

goods and services (as inputs) are assumed separable. Thus, the requirements

imposed by consistency with ut i l i ty maximization are somewhat less important

to  our  quest ion.  Nonethe less,  the d iscuss ion o f  the aggregat ion condi t ions

begins with this more restrictive case because its requirements provide a good

start ing point for understanding the aggregation issues relevant to recreation

demand modeling.
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Moving f rom le f t  to  r ight  in  Equat ion (2 .7) ,  there is  a  progress ive con-

densa t i on  i n  t he  i n fo rma t i on  ava i l ab le  abou t . d i ve rs i t y  i n  two  va r i ab les - - t he

q u a n t i t y  d e m a n d e d  ( i . e . ,  t h e  xi”,) a n d  t h e  i n c o m e  l e v e l s  ( i . e . ,  t h e  y j ' s )

across individuals. The first two expressions acknowledge that, when attempt-

ing to describe the representative (or in this case the average) demand, a dis-

tr ibut ion of demands is represented with a single value, xi. By contrast,  since

all individuals in this example are assumed to face the same prices, information

is  not  necessar i ly  los t  about  the pr ice respons iveness o f  ind iv idua l  demand.

As discussed later in this chapter, this is a crucial  dimension to Lau’s treat-

ment of exact aggregation. The dif ferences to be represented across individ-

uals must be related to the responses of demand to price changes in a very

s p e c i a l  w a y .  I f  t h e y  a r e  n o t ,  t h e n  e x a c t  a g g r e g a t i o n  i n  L a u ’ s  f r a m e w o r k

cannot be accommodated.

Th is  conc lus ion wi l l  be d iscussed in  greater  deta i l  in  what  fo l lows.  A t

this stage, all that is important is a recognition of the differences in the influ-

ence of income versus prices in individual demand function. The former can

be expected to  vary  across ind iv iduals  whi le  the la t ter  genera l ly  does not .

Exact  aggregat ion is  usual ly  descr ibed by the quest ion--can be re-

placed by a single function in terms of prices and a summary measure of the

i n c o m e s  b y  a l l  K  i n d i v i d u a l s  ( i . e . ,  t h e  F>? I n  t e r m s  o f  E q u a t i o n  ( 2 . 7 ) ,  i s

the last equali ty feasible? This is essential ly the f irst question posed above,

when are there restr ict ions to the f/( . ) ' s  required for the existence of a g i ( .  ),

the aggregate demand funct ion? Simi lar ly , one might ask whether each of the

f/( .)'s and the gi(  . )  would  conform to  the theoret ica l  res t r ic t ions impl ied by

constrained utility maximization, and this is what underlies the second question

given above.
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Compar ing the las t  two terms in  Equat ion (2 .7) ,  the y j 's  have been re-

placed by a single measure of the income levels across individuals. Therefore,

gi( .) does not depend on the distribution of income across individuals. Conse-

quently, any real location of income among the K individuals whose demands

are aggregated and underlie gi (  . )  will not change the total demand. In effect,

the marginal propensity to spend on xi must be constant across individuals.

Thus, for the last component of Equation (2.7) to hold, the individual demand

functions must be l inear in y j . Since the prices are constant across individ-

uals, any individual’s demand function could be written as

(2.8)

However ,  th is  spec i f ica t ion does not ,  in  i tse l f ,  impose any res t r ic t ions

that would imply either the fl( . ) ' s  or the g i ( .  ) funct ions are  cons is tent  w i th

ut i l i ty  maximiz ing behav ior .  I f  these fur ther  requ i rements  are imposed,  then

the result is the Gorman [1961, 1976] polar form for the utility and expenditure

funct ions.  The u t i l i t y  funct ion must  be quas i -homothet ic  so that  expendi ture

func t i ons  a re  l i nea r ,  bu t  need  no t  pass  t h rough  t he  o r i g i n  ( i . e . ,  y(u”, 15> =

O,(p) + u”02(P),  whe re  u” = total uti l i ty level).*

Most economists would regard these as quite restr ict ive assumptions for

characterizing al l  of an ind iv idua l ’s  demand pat terns. For example, Deaton

and Muellbauer [1980a, p. 151] in discussing exact aggregation note that:

*When a system of individual demand functions is derived from the maximi-
zation of a utility function subject to a budget constraint, it is said to be inte-
grable. When these demand functions are also continuously differentiable, this
implies: (1) the demand functions are homogeneous of degree zero in prices

and income, (2) the price-weighted sum of these demand functions is equal to
income, (3) the matrix of compensated own and cross-price effects is symmet-
r ic (4) the quanti t ies demanded are posit ive, and (5) the matr ix of compen-
sated own and cross-price effects must be negative definite for all prices and
income levels.

For a discussion of how these propert ies are used in deriving condit ions
for exact aggregation, see Jorgenson, Lau, and Stoker [1982].
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Viewed as necessary  condi t ions for  aggregat ion,  quas i -homothet ic
p re fe rences  o r  equ i va len t l y ,  l i nea r  Enge l  Cu rves ,  a re  ex t reme ly
str ingent. For example, any commodity not consumed at low budget
leve ls  is  immediate ly  exc luded.  Consequent ly ,  i f  l inear  aggregat ion
is  to  work  a t  a l l ,  i t  can on ly  do so for  broadly  def ined composi tes
of goods.

As a resu l t ,  there has been cons iderab le  in terest  in  genera l iz ing these

resu l ts  to  a l low a less  res t r ic t ive  character iza t ion o f  ind iv idua l  demand.  Two

such extensions wi l l  be discussed

relevance to the travel cost model

nated by Deaton and Muellbauer [1980a] as general ized l inearity, and original ly

before turning to the considerat ion of their

for site demand. The f i rs t  o f  these- -des ig-

introduced by Muellbauer [1975, 1976]--begins with the average budget share

fo r  a  commod i t y ,  w.,
I

and requ i res  that  th is  share depend on the vector  o f

commodity prices and what is described as a “representative” level of income.*

This  leve l ,  say y * ,, need not be the average income and can itself be a function

of  the pr ice  vector  and d is t r ibut ion o f  income. The condit ions for exact ag-

gregat ion beg inn ing f rom th is  set  o f  main ta ined assumpt ions requ i re  that  an

equa t i on  be  spec i f i ed  f o r  t he  expend i t u re f unc t i on  t ha t  i s  cons i s t en t  w i t h

Equation (2.9):

(2.9)

Muel lbauer  [1975,  1976]  has demonst ra ted that  each ind iv idua l ’s  expendi ture

funct ion y j ( .  ) must be of the form given in Equation (2.10) and the represent-

at ive individual ’s expenditure function, y ( . ) ,  as described by Equation (2.11):

(2 .10)

(2 .11)

*I t  is important to recal l  that we assume al l  income is spent, so that the
budget constraint is binding. Hence, income equals the total expenditure.
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T h e  @,(.),  O,( .), and Y’( . )  f unc t i ons  mus t  be  homogeneous  o f  deg ree  one

i n  p r i c e s  a n d  h j ( .  ) h o m o g e n e o u s  o f  d e g r e e  o n e  i n  O1 a n d  Oz. Moreover ,

1 Irj(.) = 0.

I
A variety of specif ic forms for these demand funct ions can be considered

by making different assumptions with respect to how the representative income,

)I, i s  r e l a ted  t o  t he  i ncome  d i s t r i bu t i on .  Howeve r ,  t he  p r i ce - i ndependen t

functions have been the only specifications used in empirical applications [see

Deaton and Muellbauer, 1980b, and Berndt, Darrough, and Diewert, 1977].

Lau [1977, 1982] has developed a more general approach to this problem.

His approach allows the exact aggregate to take account of differences in indiv-

idua l  preferences by mainta in ing that  they are re la ted to  ind iv iduals ’  demo-

graphic characterist ics. Moreover, i t  permits the individual demand functions

to be recovered from the system of aggregate demand functions. Jorgenson,

Lau,  and Stoker  [1982]  have recent ly  prov ided a convenient  summary o f  i ts

implications. They note that Lau’s fundamental theorem of exact aggregation

makes the following assumptions:

Al l  the individual demand functions for a commodity are iden-
t ical up to the addit ion of a function independent of individual
expenditure and attr ibutes.

Al l  the individual demand functions must be sums of products
of  separate  funct ions o f  the pr ices and of  the ind iv idua l  ex-
penditure and attr ibutes.

The aggregate demand functions depend on certain index func-
t ions o f  ind iv idua l  expendi tures and at t r ibutes.  The on ly  ad-
missible index functions are addit ive in funct ions of individual
expenditures and attr ibutes.

The aggregate demand functions can be writ ten as l inear func-
t i o n s  o f  t h e  i n d e x  f u n c t i o n s .  [ J o r g e n s o n ,  L a u ,  a n d  S t o k e r ,
1982, p. 106]

Assuming dif ferent preferences and that demand functions are consistent

with ut i l i ty maximizing behavior, Jorgenson, Lau, and Stoker [1982] derive a
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s p e c i a l  c a s e  o f  t h e  L a u  g e n e r a l  t h e o r e m .  I t  c a n  b e  w r i t t e n  a s  E q u a t i o n

(2.12):*

where

-i
A’ represents a vector of demographic characterist ics for individual j .

(2.12)

M.), M.), and F(.) are functions of commodity prices used in forming Lau’s

index functions; F is homogeneous of degree one and rs( . )  (s = 1,2) are homo-

geneous  o f  deg ree  ze ro .  G ( . )  i s  a  f unc t i on  o f  demograph i c  cha rac te r i s t i c s

independent of the F functions.

Lett ing

and

then Equation (2.12) can be seen as a generalization to Gorman’s [1961] polar

form wi thout  the subs is tence consumpt ion.  That  is ,  Equat ion (2 .12)  can be

rewritten as

*See Jorgenson, Lau, and Stoker [1982], pp. 132-143 for a derivation.
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(2.13)

Aggregate demand can be written as

(2.14)

Consequently, Equation (2.14) can be estimated with aggregate informa-

t ion. Moreover, i f  the funct ional assumptions required to derive i t  are accept-

ed as plausible descript ions of how individuals’  demand functions vary, then

estimates of the demands for each type of individual included in the aggregate

can be der ived f rom the est imates for  the “ representa t ive”  ind iv idua l . The

impl ica t ions o f  th is  las t  po in t  are  impor tant .  The Lau theorem permi ts  the

model to ref lect the reasons for dif ferences in individual demand through the

spec i f i ca t i on  o f  a  r o l e  f o r  an  i nd i v i dua l ’ s  a t t r i bu tes  ( i . e . ,  t he  A  vec to r )  i n

t he  demand  f unc t i on .  Th i s  i s  an  impo r tan t  advan tage .  I t  does ,  howeve r ,

imply  that  the “ types o f  ind iv idua ls”  cor responding to  these at t r ibutes must

be defined. Individuals with the same attr ibutes have the same preferences.

Of course, they may not have the same level of demand for individual commod-

ities if they have different incomes or face different prices.

The logic used to derive these results provides the basis for considering

the problems posed b y  r e c r e a t i o n  d i v e r s i t y  f o r  t h e  t r a v e l  c o s t  m o d e l .  T o

begin, the focus wil l  be on the simplest case--the demand for a single site.

Once the contr ibut ions to this demand from dist inct act ivi t ies are recognized,

and certain assumptions are employed, the allocation of time onsite among rec-

reational act ivi t ies (either during a single tr ip or at di f ferent tr ips within the

season) can be viewed as similar to distribution of income across individuals in

the exact aggregation case. In the exact aggregation problem, the distr ibut ion

of income across individuals is given. Consequently, to use these results for
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the case of aggregation across activities, the time onsite devoted to each activ-

ity must be assumed constant. The diversity in household production functions

across recreat ion act iv i t ies  would  para l le l  the d i f fe rences in  u t i l i ty  funct ions

across individuals. And ,  f i na l l y , the defini t ion of an exact aggregate with or

without the assumption of integrabi l i ty for the budget al location problem paral-

lels the issue of whether or not cost minimization is maintained in interpret ing

each act iv i ty ’s  cont r ibut ion to  the overa l l  s i te  demand and the “aggregate”

(across activities) site demand.

In  pr inc ip le , one could use the Lau logic to resolve the problems posed

by ind iv idua ls  engaging in  d iverse recreat ion act iv i t ies  ons i te .  Moreover ,  i f

these res t r ic t ions to  the micro  and cor responding aggregate demands were

judged plausible, then i t  is possible to retr ieve the individual components from

the aggregate demand.* For example, in our case i t  would be possible to est i-

mate the demand for a si te’s services and retr ieve information on the derived

demand for a site’s services as if they would be used exclusively in one recre-

at ion act iv i ty - -such as f ish ing or  boat ing.  Indeed,  w i th  such in format ion,  in

pr inc ip le , i t  would be possible to define the aggregate site demand functions

arising from pol icies that dedicated a site to one recreation act ivi ty (or a pre-

def ined mix  o f  such act iv i t ies) . To do so,  however , requires some specific

information--each individual ’s distr ibut ion of onsite t ime across act ivi t ies and

a specif icat ion of the features of these recreation act ivi t ies that lead to dif fer-

ences in  the household  product ion funct ions for  these recreat ion ac t iv i t ies .

For aggregation purposes, the onsite time allocations play a role analogous to

the distr ibution of income across individuals, and the recreation act ivi t ies are

*We are maintaining the assumption of no joint production and including
an assumption of constant returns to scale as sufficient conditions for this con-
clusion.
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analogous to individual attr ibutes. Of course, the specif ic restr ict ions on indi-

vidual demand functions and aggregate demand would not be comparable to

the commodity demand case, since onsite time plays a somewhat different role

than income in the choice process.*

Relaxing the assumption of a fixed time allocation among activities raises

considerable problems for site demand models. By maintaining this assumption,

the analysis requires that individuals do not alter the mix of act ivi t ies under-

taken ons i te  in  response to  changes in  a  s i te ’s  a t t r ibutes. C lea r l y ,  t h i s  i s

restr ict ive. Nonetheless, by identi fying the assumptions necessary for devel-

oping a consistent relationship between the aggregate and the activity--specific

demands for a site’s services, this parallel to Lau’s exact aggregation provides

a basic outline of an approach that could model the recreational diversity issue

in terms consistent with a household production model of the individual’s recre-

at ion cho ices.  Moreover ,  th is  f ramework ident i f ies  the types o f  in format ion

that would be needed to implement the model.

2.5 A PRAGMATIC APPROACH TO REFLECT RECREATION
DIVERSITY IN TRAVEL COST MODELS

To adapt  the exact  aggregat ion resu l ts  for  the presence of  recreat ion

diversity, i t  is assumed that an ideal quanti ty index for a si te’s services can

be defined based on the characteristics of each recreation site [see Chapter 7

of Desvousges, Smith, and McGivney, 1983]. This index implies that our model

expl ici t ly ref lects the contr ibut ion that a unit  of si te services from each of a

set of di f ferent si tes would make to the production of each recreation service

*See Deaton and Muellbauer [1980a], pp. 159-161, for a discussion of the
condit ions for exact aggregation with a model having an endogenous leisure
choice. This would be an important considerat ion to deriving these results in
the general case.
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f low.  In  pr inc ip le ,  th is  index funct ion “exp la ins”  why some s i tes  are bet ter

subst i tutes for others and el iminates the need to ref lect the prices of subst i-

tute si tes in the travel cost demand model.  I t  is,  however, a very restr ict ive

assumption and was necessitated by the information that was available to esti-

mate these site demands. As described in Desvousges, Smith, and McGivney

[1983], the data set used for our empirical analysis did not provide information

on any individual’s avai lable options for substi tut ion. It reported the patterns

of use of a set of si tes during a part icular season based on an onsite survey

of users.

Nonetheless, the survey did include a suff ic ient number of si tes with dif-

fering characteristics to permit a two-step implementation of the varying param-

eter model used by Russell  and Vaughan [1982]. The f i rst  step est imated in-

dividual travel cost demand functions for each of a set of 43 Army Corps of

Engineers’ si tes providing water-based recreation. The second used the char-

acteristics of the sites as determinants in models that attempted to explain the

variat ion in the est imated demand parameters across sites. This formulat ion

of the empirical model is consistent with what would be expected from the an-

alyt ical descript ion of the role of si te characterist ics for an individual ’s deci-

s ions on recreat ion ac t iv i t ies . The empi r ica l  ana lys is  o f  the impl icat ions o f

recreation diversity wil l  also be undertaken using this data set. Consequently,

it is constrained by the information that is available.

The analysis of the exact aggregation resu l ts  suggests  that  to  take ac-

count of this problem it  is important to know (1) how individuals al locate the

t ime they spend ons i te  dur ing the t ime hor izon of the model ( in our case, a

season) and (2) what features distinguish the household production technologies

for the set of recreational act ivi t ies undertaken at these sites. Unfortunately,
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nei ther  set  o f  in format ion is  read i ly  ava i lab le .  The amount  o f  t ime each in-

dividual devotes to specif ic recreation act ivi t ies is not known. Moreover ,  to

date, no attempt has been made to understand the specific details of “produc-

ing each type of recreational act ivi ty.” Consequently, the approach described

here must be recognized as a crude adaptation of the logic underlying the con-

dit ions of exact aggregate relat ionships. While i t  rel ies on rather poor proxy

var iab les ,  our  approach wi l l  a t tempt  to  measure var iab les  that  para l le l  the

theoret ica l  requ i rements  o f  Lau ’s  exact  aggregat ion.  These var iab les  wi l l  be

of two types:

Measures of the distribution of time among activities

Attr ibutes of the act ivi t ies undertaken or of the site that might
lead to dif ferences in the household production technologies or
these activities.

The specif ic measures used wil l  be described in Chapter 3. In all cases

measures of time allocation among activities are for the “average” user of each

site and not for each individual.  Accordingly, i t  was not possible to est imate

models comparable to Equation (2.14) with individual data for each site. Rather

our approach has been to extend the set of determinants used in our two-stage

or Varying parameter models to include (1) measures of the distribution of time

among act iv i t ies  for  the “average”  ind iv idua l ;  and (2)  measure o f  those s i te

features which might be associated with differences in the production functions

or different recreation final service flows.

More specif ical ly, the model maintains that a measure of si te demand for

individual j  at the during a season (including all uses of the

facility) is a function of the travel cost (including both vehicle and travel time

components) ,  t-1, income, y j ,  as well  as other socioeconomic variables,

as given by Equation (2.15) in general terms.
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(2.15)

where

6s = parameter  vector  for  the s
t h

site demand function (with D ele-
ments).

Our theoretical analysis of the role of si te characterist ics suggests that

the demand parameters  f rom each t rave l  cost  model  w i l l  be  funct ions o f  the

site characterist ics. These characterist ics lead to dif ferences in the produc-

t ivi ty of the site’s services in producing each recreation service f low. A direct

application of the Lau theoretical analysis would permit the specification of the

t rave l  cost  demand funct ions for  each s i te  to  be funct ions o f  the var iab les

measur ing the a l locat ion o f  an ind iv idua l ’s  t ime ons i te  to  d i f fe rent  ac t iv i t ies .

Th is  formulat ion would  para l le l  the ro le  o f  the Aj 's in  Equat ion (2 .14) .  S ince

this information is not avai lable, it is assumed that the mix of activities under-

t aken  by  i nd i v i dua l s  a t  each  s i t e  i s  t he  same  fo r  a l l  use rs  o f  t ha t  s i t e .  I t

can, however, vary across sites. Variation across sites would permit measures

of  the “average” user’s selections of activities to play a role analogous to the

Aj's in  Lau ’s  f ramework.  Of  course, these measures of the recreation mix will

on ly  vary  wi th  s i te .  Thus,  i f  Equat ion (2 .16)  descr ibes the or ig ina l  form of

the general ized travel cost model [see Chapter 7 of Desvousges, Smith, and

McGivney, 1983, for more detai ls],  then Equation (2.17) provides a statement

of our extensions:

(2.16)

where

p,k = kth element in the parameter vector for the s th site.

(2.17)
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where

a  vec to r  o f  s i t e  cha rac te r i s t i c s  t ha t  a re  assumed  t o  a f f ec t
their productivi ty for recreational services,

a  vector  o f  var iab les  measur ing the average
location of t ime among recreational act ivi t ies
during the season, and

a vector of variables measuring site characteristics considered
to be important to dif ferent recreational act ivi t ies production
processes.

An example wil l  provide a tangible descript ion of this process. Our orig-

inal model specif ied the logari thm of tr ips to a given recreation si te, v, to be

a  l i n e a r  f u n c t i o n  o f  t h e  t r a v e l  c o s t  ( i n c l u d i n g  r o u n d  t r i p  t r a v e l  t i m e  a n d

vehicle related costs) and income as in Equation (2.18):

(2.18)

mator) to explain variat ion in the est imates of each parameter across si tes by

the physical characteristics of the sites including water quality as, for example,

in Equation (2.19) for the case of the coefficient for the travel costs.

The second stage then attempted (with a general ized least squares est i-

(2.19)

Our pragmatic proposal amounts to simply expanding the set of determinants

for each est imated site demand parameter including variables measuring the

average user’s part icipat ion patterns in the act ivi t ies supported by each site

as wel l  as  any addi t iona l  phys ica l  character is t ics  that  might  be par t icu lar ly

important to specific recreational activities, as illustrated in Equation (2.20).

(2.20)
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where

a1,  . . . , an = measures of average individual ’s part icipat ion in each
of the n activities offered at each site

d1, . . . , dm = characterist ics of the si te important to part icular act iv-
it ies.

Clearly, this approach is somewhat ad hoc. I t  uses only the general form

of the variables found to be important to aggregate demand functions derived

us ing the Lau exact  aggregat ion resu l ts . However, in the absence of more

deta i led in format ion,  i t  o f fers  an approx imat ion that  incorporates the cent ra l

idea implied by the literature on exact aggregation.

I t  i s  impor tant  to  acknowledge that  an impor tant  source o f  var ia t ion in

the site demand models is lost--that is, each site users’ selections of recrea-

t ion  ac t iv i t ies . The same potent ia l  spec i f ica t ion er rors  caused by ignor ing

activi ty mix wi l l  remain in our modif icat ion, because there is no information on

the amount of t ime each of our survey respondents spent at various act ivi t ies

during their tr ips to the site for the season. Our approach implicitly maintains

that the variat ion in these select ions is greater across si tes than i t  is within

each site. Hence, by accounting for the variat ion in the “average” user’s ac-

t iv i t ies for each si te, there is some basis for capturing this inter-si te variat ion

in  act iv i t ies .  Moreover ,  th is  approach may wel l  serve to  prov ide some bas is

for  judg ing the empi r ica l  impor tance of  the d ivers i ty  o f  recreat ion act iv i t ies

undertaken at a site for travel cost demand models.

2.6 SUMMARY

This  chapter  has prov ided a br ie f  summary o f  the household  product ion

model as a framework for deriving the travel cost demand model. Our specif ic

object ive was to consider the implicat ions of recreation diversity for the travel

cost demand model. Recreation diversity is a term we have used to describe
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the poss ib i l i ty  that  an ind iv idua l  can par t ic ipate  in  severa l  ac t iv i t ies  dur ing

the t ime periods usual ly represented within a travel cost demand model. Often

these models are intended to describe the demand for a site’s services during

a season. Nonetheless, even dur ing a  s ing le  v is i t ,  ind iv idua ls  may a l locate

their t ime among a variety of act ivi t ies. This pattern appears to be a common

character is t ic  o f  recreat ion s i tes  that  suppor t  a  range o f  ac t iv i t ies ,  such as

boat ing,  f i sh ing,  and swimming.  I t  impl ies ,  assuming these act iv i t ies  are  not

jo in t ly  produced, that the derived demand for a si te’s services is actual ly an

aggregate of the demands arising from each of these activi t ies and, therefore,

the travel cost site demand function may well differ across individuals.

In order to explore how this problem might be modeled, the key results

f rom the l i te ra ture  on the exact  aggregat ion o f  demand funct ions were re-

viewed. The appra isa l  suggests  that  there is  a  very  c lear  para l le l  between

the two problems --one that  can prov ide the bas is  for  cons is tent ly  model ing

recreation diversity within a travel cost framework. However, the information

necessary to implement the model is presently not available.

Accord ing ly , an ad hoc amendment to the generalized travel cost model is

proposed in order to attempt to ref lect some of the impl icat ions of recreation

divers i ty . I t  assumes that the individuals using each site have the same de-

mand funct ions ( i .e . ,  under take the same mix  o f  recreat ion act iv i t ies) ,  but

that these activi ty mixes can vary with site. This is clearly a restr ict ive as-

sumpt ion and should  be regarded as a  f i rs t  s tep toward judg ing the impor t -

ance of recreation diversity for the travel cost model.
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CHAPTER 3

DATA: SOURCES AND VARIABLE MEASURES

3.1 INTRODUCTION

This chapter describes the data used in this study and explores its impli-

cations for the general ized travel cost model. The data used to estimate the

model are for a sample of 43 Corps of Engineers sites that support water-based

recreation. The data  for  these s i tes  are  drawn f rom four  sources:  the Fed-

eral Estate Survey port ion of the Heritage Conservation and Recreation Ser-

vice’s 1977 Outdoor  Recreat ion Survey,  the Corps of  Engineers ’  Recreat ion

Resource Management System, the U.S. Geological Survey’s National Water Data

Exchanges, and personal correspondence w i t h  t h e  s i t e  m a n a g e r s . These

sources provide data on both the users of the si tes--e.g.,  visi ts,  or igin, and

socioeconomic characteristics --and on the sites themselves--e.g.,  size, location,

and water quality.

The character of these data has important impl icat ions for the est imation

of the model. The data on recreation visi ts,  the measures of act ivi t ies under-

taken a t  the var ious s i tes , and the onsite survey procedures are especial ly

crucial to the general ized travel cost model. This chapter discusses each of

these data issues along with the construction of the key variables used in the

model. I t  conc ludes wi th  a  br ie f  pro f i le  o f  severa l  character is t ics  o f  the 43

Corps  o f  Eng inee rs  r ec rea t i on  s i t es ,  o f  t he i r  use rs ,  and  o f  t he  ac t i v i t i e s

provided.

Specif ically, Sect ion 3 .2  br ie f ly  rev iews the pr imary  data  sources.  Sec-

tion 3.3 discusses the pros and cons of onsite surveys and the problems caused

by mul t ip le  v is i ts . Sect ion 3 .4  descr ibes the data  on v is i ts ,  ac t iv i t ies ,  and
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travel costs. Sect ion 3 .5  pro f i les  the Corps o f  Engineers  s i tes ,  the i r  users ,

and the act ivi t ies undertaken. Section 3.6 concludes the chapter with a sum-

mary of its main points.

3.2 SOURCES OF DATA

This  sect ion descr ibes the four  major  sources o f  data  for  th is  s tudy.  I t

h igh l ights  the nature o f  each data  source,  the ra t iona le  for  us ing each data

source, and the complementarity between sources.

3.2.1 The 1977 Federal Estate Survey

The 1977 Nat ionwide Outdoor  Recreat ion Survey was conducted by the

Her i tage Conservat ion and Recreat ion Serv ice as par t  o f  the Depar tment  o f

lnterior‘s mandate to periodical ly develop National Recreation Plans. In  con-

t r as t  t o  pas t  r ec rea t i on  su rveys ,  wh i ch  on l y  i nc l uded  a  gene ra l  popu la t i on

component, the 1977 survey included general populat ion and site-specif ic user

surveys.

The Federa l  Estate  Survey component  o f  the survey,  the pr imary bas is

o f  t h i s  s t u d y , cons is ts  o f  in terv iews wi th  recreat ion is ts  a t  each o f  a  se t  o f

recreation faci l i t ies. Al l  federal ly owned areas with publ ic outdoor recreation

were considered to comprise the Federal Estate, and sites were chosen on a

bas is  o f  spec i f ic  agency cont ro l . The majori ty of interviews were conducted

in areas managed by the National Park Service, the National Forest Service,

the U.S.  Army Corps o f  Engineers ,  and the F ish and Wi ld l i fe  Serv ice.  Each

agency was then strat i f ied by Federal Planning Regions, and areas were ran-

domly chosen with weight given to annual visitation in 1975.

Interviewing t ime at each si te was based on visi tat ion, which also deter-

mined the number  o f  in terv iews. The f ina l  Federa l  Estate  Survey conta ins

13,729 interviews over 155 recreation areas. Information col lected for each
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respondent included socioeconomic characterist ics, current outdoor recreation

activi t ies, and att i tudes toward recreation. Data requirements for developing

travel cost models that describe demand for individual recreation sites are met

by the Federa l  Estate Survey. For  example,  the survey inc luded quest ions

on each respondent’s or igin, t ime spent in travel,  number of visi ts, and t ime

spent at the recreation site. All are necessary elements of a travel cost model.

However, some important variables also were omitted. The si tes that the re-

spondent considered substi tutes and the al location of t ime between activi t ies

were among the most serious omissions. Thus,  not  on ly  is  the nature o f  the

data col lected in the survey important to understanding the appl icat ion of the

travel cost model, the effect of the omitted variables is equally crucial.

Given that  the scope of  th is  s tudy is  water -based recreat ion and that

the analysis requires detai led descript ions of the act ivi t ies at each site, only

U.S. Army Corps of Engineers sites were chosen for modeling. These 46 sites

also ensured consistent management of recreation activities. Three were elim-

inated from the analysis because of data inconsistency or ambiguous interview

site locations. Table 3-1 shows the schedules of the interviews at the Corps

of Engineers.

3.2.2 Recreation Resource Management System

The  U .S . Army Corps of  Engineers  mainta ins the Recreat ion Resource

Management System for evaluation and planning. Data from this system are

compatible with the sites chosen for the Federal Estate Survey and have been

available since 1978. Information is collected annually on each water resource

project with 5,000 or more recreation days of use. For 1978, this information

included f inancial stat ist ics, faci l i t ies avai lable, natura l  a t t r ibutes,  recreat ion

participation, and number of employees.
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Property
code

Table 3-1. Schedule of Interviews at Corps of Engineers Sites

Number of Dates in 1977

Site name interviews f o r  s u r v e y

300 Al legheny River System, PA
301 Arkabut la Lake, MS
302 Lock and Dam No. 2 (Arkansas River) ,  AR
303 Beaver Lake, AR
304 Bel ton Lake,  TX
305 Benbrook Lake,  TX
306 Ber l in Reservoir ,  OH
307 Blakely Mt.  Dam, Lake Ouachi ta,  AR
308 Canton Lake, OK
309 Clearwater Lake, MO
310 Cordell Hull Dam and Reservoir, TN
311 DeGray Lake, AR
312 Dewey Lake, KY
313 Ft.  Randal l ,  Lake Francis Case,  SD
314 Grapevine Lake,  TX
315 Greers Ferry Lake, AR
316 Grenada Lake, MS
317 Hords Creek Lake,  TX
318 Isabella Lake, CA
319 Lake Okeechobee and Waterway, FL
320 Lake Washington Ship Canal, WA
321 Leech Lake, MN
322 Melvern Lake, KS
323 Millwood Lake, AR
324 Mississippi River Pool No. 3, MN
325 Mississippi River Pool No. 6, MN
326 Narrows Dam, Lake Greenson, AR
327 Navarro Mi l ls  Lake,  TX
328 New Hogan Lake, CA
329 New Savannah Bluff Lock & Dam, GA
330 Norfork Lake, AR
331 Ozark Lake, AR
332 Perry Lake, KS
333 Phi lpott  Lake, VA
334 Pine River, MN
335 Pokegama Lake, MN
336 Pomona Lake, KS
337 Proctor  Lake,  TX
338 Rathbun Reservoir ,  IA
339 Sam Rayburn Dam & Reservoir, TX
340 Sardis Lake, MS
341 Stockton Lake, MO
342 Tombigbee River,  AL
343 W aco Lake, TX
344 Whi tney Lake,  TX
345 Youghiogheny River Lake, PA

77
74
46

269
64
43

100
48
88
82

116
50
47
61
94

223
78
59
59
35
51
55
56
55
58
76
48
46
51
47
52
54
52
42
77
78
61
52
66
70

226
43
39
79

225
81

June 2-6
July 21-24
August 12-16
July  25-Aug.  8
June 18-21
July 24-27
June 8-12
June 2-5
June 8-12
July 14-17
August  3-7
June 16-19
August 24-28
July 20-24
July 29-23
June 28-July 10
June 18-22
August  4-7
June 2-6
June 9-13
June 3-6
July 27-31
July 22-25
June 23-26
August 10-14
July  1-4
June 6-8
July  4-7
June 25-28
July  29-Aug.  2
July 12-15
July 20-24
August  4-7
August 9-12
August  4-7
July 14-17
July  21-Aug.  1
Ju ly  28-Aug.  1
August 11-14
June 28-July 2
June 24-July 4
July 17-20
June 3-6
June 23-26
June 28-July 10
June 23-26

NOTE:  See  U .S .  Depa r tmen t  o f  t he  I n te r i o r ,  1979 ,  He r i t age  Conse rva t i on  and  Rec rea t i on
Service, for more details.
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The Recreation Resource Management System is used to define attributes

of  the 43 Federa l  Esta te  Survey s i tes .  At t r ibutes o f  an area cons idered in-

clude land area, shore miles, pool elevation, the number of multipurpose recre-

ation areas, and facilities provided.

3.2.3 National Water Data Exchange

The National Water Data Exchange (NAWDEX) is a membership of water-

oriented organizations and is a major source of water quality information. The

NAWDEX system is under the direction of the U.S. Geological Survey, and its

p r ima ry  f unc t i on  i s  t o  exchange  da ta  f r om va r i ous  o rgan i za t i ons . Major

sources of information are usually State agencies, the U.S. Geological Survey,

the U.S.  Army Corps o f  Engineers ,  and the U.S.  Env i ronmenta l  Protect ion

Agency  (EPA) .  A l l  wa te r  qua l i t y  da ta  used  i n  t he  ana l ys i s  we re  re t r i eved

from NAWDEX in a series of steps. Col lec t ion o f  usefu l  water  qual i ty  data

was completed by identi fying potential monitoring stat ions and by then obtain-

ing actual data. Potential monitoring stat ions were identi f ied by defining the

recreat ion area in  terms of  la t i tude and long i tude. A genera l  re t r ieva l  was

then obtained that l isted stat ion name, location, parameter col lected, years of

data col lect ion, and agency responsible for the data col lect ion. For more de-

ta i ls  on the issues in  us ing water  qua l i ty  data  see Desvousges,  Smi th ,  and

McGivney [1983].

3.2.4 Personal Correspondence

Af ter  us ing the three main data  bases in  our  prev ious analyses,  three

major deficiencies in the information on the sites were identi f ied: inadequate

water  qua l i ty  data ,  insuf f ic ient  in format ion on un ique at t r ibutes,  and incom-

plete understanding of the nature of the site’s use. To remedy these deficien-

cies, the project staff contacted by telephone the managers of each of the 43
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Corps of Engineers si tes. The managers’ cooperat ion was excel lent,  with data

on all 43 sites provided both in the initial telephone conversation and in subse-

quent writ ten communications. This correspondence yielded water quali ty data

(on a l l  but  one o f  the s i tes) ,  ex tens ive a t t r ibute  data ,  and data  on severa l

key variables such as site congestion and substi tutes. Because of the extent

and diversity of the information received, the si te attr ibute data and the vari-

able information are discussed in both Chapters 4 and 5.

In  summary, t he  da ta  sou rces  used  i n  t h i s  s t udy ,  comb in ing  t he  bes t

available information on a diverse group of recreation sites, were supplemented

by  e f f o r t s  t o  f i l l  i n  any  gaps . The data sources were highly complementary

with detailed coverage on users and site features. Yet, the character of these

data raised analytical questions.

3.3 SURVEY ISSUES

This sect ion discusses two key survey issues that affect the use of the

Federal Estate Survey data in models to est imate the benefi ts of water qual i ty

improvements: the onsite nature of the survey and the potential  bias caused

by multiple visits by site users.

3 .3 .1  Ons i te  Survey

The Federa l  Esta te  Survey e l ic i ted in format ion f rom a sample o f  users

onsite at each of the 43 Corps of Engineers sites. This  type of  survey f re-

quently is used in outdoor recreation studies because i t  enables the users of

the site to be more easi ly identi f ied than in a general household survey. The

users are important because they are the primary respondents who can provide

the desired data based on visi ts to the site. These surveys are not without

disadvantages-- t hey usually require complex f ield procedures to accommodate

multiple access points, time periods, and impatient recreationists. But in gen-
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eral,  that the advantages outweigh the disadvantages has led to the populari ty

of onsite surveys in outdoor recreation studies.

An important analyt ical consequence of the onsite survey is that i t  pro-

vides no information on those individuals who chose not to visit the site during

the  t ime  o f  t he  su rvey . Th is  has four  impor tant  impl ica t ions for  us ing the

data in models. First,  the surveyed individuals must be assumed to be repre-

sentat ive of the preferences of the visi tors from other t imes of the year. This

assumption is frequently used and presents problems only in cases in which

the survey period was too short to cover the ful l  range of users, or the sur-

vey was conducted during a unique time (e.g., during some special celebration

or event). Given the information avai lable in the Federal Estate Survey, the

special events do not seem problematic, but the t ime periods (see Table 3-1)

were very  shor t  and were conducted on ly  dur ing the expected heav iest  use

periods of the summer. To the extent users at other t imes of the year dif fer

from visi tors during peak t imes, the sample wi l l  be nonrepresentat ive. In their

correspondence, the Corps managers general ly did not express much concern

over the potential severity of this problem.

Although the second implicat ion of onsite surveys is less apparent than

the f i rs t ,  i t  i s  equal ly  impor tant .  By exc lud ing potent ia l  v is i tors  to  the s i te ,

there is no information on the price (or travel cost in the travel cost model)

at which the individual would choose not to visi t .  In effect,  i t  was impossible

to  know the reservat ion or  “choke”  pr ice  for  v is i to rs  or  potent ia l  v is i to rs .

Either this price or the attr ibutes of the si te (or both) caused the individual

not to use a part icular si te. For purposes of benefi ts est imation, this means

some ad hoc assumption wil l  be required to calculate the consumer surplus
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estimates. (These est imates require the data on the choke price to establ ish

an upper l imit for the Marshal l ian consumer surplus and the Hicksian welfare

measures.)

The  t h i r d  imp l i ca t i on  i s  t ha t  ons i t e  su rveys  p rov ide  no  i n fo rma t i on  on

the var iab les  that  in f luence the dec is ion to  par t ic ipate .  In  o ther  words,  a l l

the sampled individuals have decided to participate and nothing is known about

those who have chosen not to part ic ipate. I f  the determinants of the decision

to  par t ic ipate  d i f fe rs  f rom those on how much to  par t ic ipate ,  the ons i te  sur -

veys will be unable to shed any light on this question.

F ina l ly ,  re la ted to  our  second impl icat ion,  ons i te  surveys create econo-

metric problems in trying to specify the correct model because they truncate

the measure of use (visi ts) at one. The truncation occurs because only vis-

i to rs  are  in terv iewed;  there are  no data  for  nonusers  who would  have made

no  v i s i t s  t o  t he  s i t e .  The  na tu re  o f  t hese  e r ro r s  and  t he i r  imp l i ca t i ons  f o r

the econometric models used are discussed in Chapter 6.

3 .3 .2  Mul t ip le  V is i ts

The potential bias caused by having a nonrepresentative share of visi tors

who made mult iple visi ts is the second survey problem discussed in this sec-

tion. Multiple visits create problems in an intertemporal onsite survey because

the more f requent ly  the ind iv idua l  v is i ts  the s i te  dur ing the survey per iod,

the h igher  h is  chance of  be ing se lected for  the survey. In stat ist ical terms,

multiple visits create multiple opportunities for entering into the sampling frame

used  i n  t he  su rvey . The potential bias occurs in the measure of use: the

number of visi ts for the sampled individuals is greater than that for the popu-

lat ion of visi tors as a whole. The extent  o f  the b ias  for  the Federa l  Esta te

Survey Corps o f  Engineers  s i tes  is  unknown,  but  the re la t ive ly  shor t  survey
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periods at any one site should minimize the potential problem. However, the

short survey periods have the other undesirable effect noted above, they raise

the l ikel ihood of the problem of the survey period not being representative of

the entire recreation season.

3.4 DATA CHARACTER

This  sect ion d iscusses the character  o f  the Federa l  Esta te  Survey data

on  v i s i t s ,  ac t i v i t i e s ,  and  t r ave l  cos t s . Th is  character  is  in f luenced by the

variable definit ions, the Survey ’s  cod ing procedures,  and the t ransformat ion

for our analysis. Specif ical ly,  the visi t  data were coded as intervals with l im-

i t s  on  t he  uppe r  end  ( i . e . ,  s i x  o r  mo re  v i s i t s ) ; the records of part icipat ion

in the activities were not classified in a mutally exclusive format nor was time

allocated among activities; and only the respondent’s Zip code and time-related

data were col lected. The impl icat ions of each of these facets of the data for

the generalized travel cost model are examined.

3.4 .1  The Quant i ty  Measure:  V is i ts

The number of visi ts to a si te provided the quanti ty measure for use in

the general ized travel cost model. To obta in  th is  measure,  the respondent

provided an est imate of the number of previous tr ips to the site exclusive of

the one dur ing which the in terv iew was conducted. To code the responses

fort this variable, the interviewers grouped the responses in intervals (e.g.,

one or two t imes) with the last interval open ended--i .e.,  f ive or more tr ips.

Our coding procedure then added one to each of these points to ref lect the

v is i t  tha t  conta ined the in terv iew.  As noted,  th is  var iab le  a lso is  t runcated

at its lower end, one, because the survey was conducted onsite. In the analy-

sis, the midpoint of an interval was used. (For example, two visits were used

to represent the one to three interval.)  Open-ended intervals were converted
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using the previous interval,  with the dif ference between the previous interval 's

midpoin t  and min imum va lue added to  the open-ended min imum va lue.  (Two

was added to the open-ended interval six or more and coded as eight for the

or ig ina l  OLS analys is  on ly . The ML analysis used six.)

These features o f  the v is i t  var iab le  had two impor tant  impl ica t ions for

the use of the travel cost model.  First,  i ts truncated and censored character

implies that the conventional OLS estimate will be biased and that a maximum

likelihood (ML) estimate will be required to avoid this bias. Second, the benefit

es t imates may be sens i t ive  to  the t reatment  o f  the dependent  var iab le- -our

measure o f  use. The sensit ivi ty of the predicted benefi ts to the character of

the dependent variable will be evaluated in Chapter 7 to assess its importance

relative to other features of the data or model.

3 .4 .2  Act iv i ty  Measures

The Federal Estate Survey, by extensively l ist ing activi t ies for each re-

spondent, provided the basic information to account for the diversity of act iv-

ities in the generalized travel cost model. The diversity of act ivi t ies at a si te

is measured as the percent of total respondents who engaged in the various

activities at a site. The percentages do not sum to one because some respond-

ents  par t ic ipated in  more than one act iv i ty  dur ing the v is i t . These activities

were recorded on ly  for  the v is i t  dur ing which the in terv iew was conducted,

implying that one visi t  has to be typical of al l  the respondent’s visi ts regard-

less of the season.

In addit ion, the survey did not provide the al location of t ime at the site

between activities, which limits the model’s ability to account for activity diver-

sity across the users of a single site. For the generalized travel cost model,

the character of the act ivi ty data implied that diversity wi l l  be modeled using
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di f fe rences in  the mix  o f  ac t iv i t ies  across the var ious s i tes .  Th is  is  a  more

restr ict ive assumption than would be dictated by aggregation theory discussed

in Chapter 2.

3.4.3 Distance Cost Component of Travel Costs

One component of the model used in this report is the travel cost of a

trip, which is defined as the number of miles traveled multiplied by a per mile

cost. An independent estimate of travel cost was developed by measuring each

respondent’s actual road distance traveled to a si te based on his reported zip

code. All  distances were calculated with the Standard Highway Mileage Guide

[Rand McNal ly ,  1978] , which l ists road miles between 1,100 cit ies. National

in ters ta te  h ighways and pr imary roads were used in  a l l  ca lcu la t ions. Other

routes were used only for the distance to the nearest primary road. In cases

where cit ies have mult iple zip codes, the center of the ci ty was used as the

origin.

The second part of the travel cost calculat ion requires a per-mile cost of

a tr ip. The marginal cost of operat ing an automobile in 1976 is est imated to

be approximately $0.08 per mile. This estimate is based on costs of repairs

and  ma in tenance ,  t i r es ,  gaso l i ne ,  and  o i l  as  repo r ted  by  t he  U .S .  Census

Bureau in  the U.S.  Sta t is t ica l  Abst rac t  [1978] . Mileage costs for operating

an average automobile were then calculated by using the round tr ip miles to

the site multiplied by $0.08. This assumes that the respondent drove direct ly

to the site using the routes in the Standard Highway Mileage Guide. Unfortu-

nately, in format ion was not  ava i lab le  on o ther  passengers  who might  have

shared these costs or on the primary purpose of the respondent’s tr ip or fur-

ther driving plans.
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3.4.4 Time Cost Component of Travel Costs

The Federal Estate Survey includes annual household income of respond-

en ts  bu t  does  no t  i nd i ca te  any  hou r l y  wage  ra te .  Some  s tud ies  have  used

income in  ca lcu la t ing oppor tun i ty  cost  o f  t ime,  but  th is  approach is  l i ke ly  to

preclude the use of income in the si te demand models. Moreover, i t  is family

income and a poor  bas is  for  judg ing the e f fec t ive  oppor tun i ty  cost  o f  t ime

devoted to recreational act ivi t ies. Thus, an independent estimate of each indi-

vidual’s wage rate is important to a complete specification of the model.

A hedonic wage model estimated from the 1978 Current Population Survey

(CPS) was used to  der ive  these est imates. This model specif ies the market

clearing wage rates to be a function of individual-,  job-, and location-specif ic

characterist ics. The spec i f ic  model  was deve loped by Smi th  [1983] .  For  de-

tails of the use of this model, see Desvousges, Smith, and McGivney [1983].

The estimated 1977 nominal wages for the recreationists at each site were

developed based on the hedonic wage model using nominal wages as the de-

pendent variable. The characterist ics necessary for the model were general ly

available in the Federal Estate Survey, and classifications between the model

and the survey were compatible. Problems do arise, however, for respondents

who were not labor force part icipants at the t ime of the survey. For example,

students and housewives could not be considered in the sample used to estimate

the hedonic wage model. In these cases, the wages were treated as an oppor-

tunity cost estimated to be the mean value by sex of the predicted wage rates

in  the recreat ion survey. Table 3-2 provides a summary of predicted hourly

wage rates by income and occupation of the respondents. The predicted wage

rate  is  used to  ca lcu la te  the oppor tun i ty  cost  o f  both  ons i te  t ime and t rave l

t ime .  Fo r  a t  l eas t  two  reasons ,  t he re  a re  subs tan t i a l  d i f f e rences  i n  t hese
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T a b l e  3 - 2 . Summary  o f  P red ic ted  Hour l y  Wage Rates  (1977  $ )

To ta l
sample Male Female

Overall mean 5 . 4 4 6 .27 4 . 3 4

Number  o f  observa t ions 3 ,460 1,971 1,489

Mean by  annua l  househo ld  income
a

Under  5 ,999
6,000 to 9,999
10,000 to 14,999
15,000 to 24,999
25,000 to 49,999
50,000 or  more

5 . 0 8 5 . 7 9 4 . 0 6

4 . 9 2 5 . 4 9 4 . 1 0

5 . 3 2 6.01 4 . 3 8

5 .72 6 . 7 0 4 . 3 9

5 . 9 8 7 . 1 7 4 . 6 5

5 . 7 3 6 . 5 3 4 . 6 5

Mean by  occupat ion  o f  respondent
b

Pro fess iona l ,  techn ica l ,  and
k i n d r e d  w o r k e r s

Farmers
M a n a g e r s ,  o f f i c i a l s ,  a n d  p r o p r i e -

to rs
C l e r i c a l  a n d  k i n d r e d  w o r k e r s
Sales workers
C r a f t s m e n ,  f o r e m e n ,  a n d  k i n d r e d

workers
O p e r a t i v e s  a n d  k i n d r e d  w o r k e r s

S e r v i c e  w o r k e r s
Labore rs , e x c e p t  f a r m  a n d  m i n e
Retired widows
Students

Unemployed
Housewives
Other

No occupation given

7 . 0 5 7 . 8 9 5 . 6 5

5 .15 5.71 2 . 7 5

7 . 1 7 7 . 7 4 4 . 9 4

4 . 3 4 5 . 9 4 4 . 1 0

5 .18 6 . 2 4 3 . 2 9

5 . 8 9 6 . 0 5 4.31

4 . 9 7 5 . 1 5 3 . 5 6

4.11 4.71 3 . 1 8

4 . 4 4 4 . 7 4 3.11

5 .92 6 . 2 7 4 . 3 4

5 . 3 0 6 . 2 7 4 . 3 4

5 .46 6 .27 4 . 3 4

4 .37 6 . 2 7 4 . 3 4

5.71 6 . 2 7 4 . 3 4

5 .49 6 .27 4 . 3 4

a
 Total number of observations is 3,282.b
 Total number of observations is 3,460.
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estimates for the upper income members of the sample. The first stems from

the coding of the wage measure in the Current Population Survey. Specific-

al ly, the report ing format l imits the reported usual weekly earnings (the basis

f o r  t h e  h o u r l y  w a g e  r a t e - - u s u a l  w e e k l y  e a r n i n g s  d i v i d e d  b y  u s u a l  h o u r s

worked)  to  $999. Thus,  there is  censor ing in  wages for  ind iv idua ls  above

approximately $52,000 per year. The second reason is that family income can

reflect the effects of nonwage income and the impact of dual earner households.

Unfortunately, the extent of these inf luences cannot be suff iciently determined

to improve wage rate est imates for individuals in these higher income house-

holds.

3.5 SITE AND USER PROFILE

This section describes the general features of the 43 Corps of Engineers

s i tes ,  summar izes severa l  key soc ioeconomic  character is t ics  o f  the users  o f

these sites, and profiles the activities at these sites.

3 .5 .1  S i te  Prof i le

Table  3-3  summar izes data  on three key s i te  character is t ics :  recreat ion

days,  shoremi les,  and area.  Recreat ion days are a  summary measure of  the

overall level of use at the sites. This variable clearly indicates the dif ference

in the amount of recreation supported by these sites. Many are very popular

recreation si tes. Of the 43 sites, 19 provided more than 2,000,000 recreation

days. Grapev ine  Lake  suppo r ted  t he  l a rges t  number  o f  days  (5 ,139 ,100 ) .

Ten of the sites provide fewer than 1,000,000 recreation days with New Savan-

nah Bluff Lock and Dam the fewest (207,600).

The amount of shoreline (measured in shoreline miles) and the site areas

also ref lect the diversity among the 43 sites. The shorelines ranged from 11

miles at Hords Creek Lake, Texas, to 690 miles at Lake Ouachita, Arkansas.
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3-15

T a b l e  3 - 3 .  T h e  C h a r a c t e r i s t i c s  o f  t h e  S i t e s  a n d  t h e  S u r v e y  R e s p o n d e n t s
S e l e c t e d  f r o m  t h e  F e d e r a l  E s t a t e  S u r v e y

Characteristics of survey respondents Number
Site characteristics Predicted ofwage rate Household Income Visi ts (T+M) Cost Miles

Property Recreation obser-Shore Area
Project name miles acrescode days

A l legheny  R iver
System, PA

Arkabutla Lake, MS
Lock & Dam No. 2

(Arkansas  R ive r
Navigation
System), AR

Beaver Lake, AR
Belton Lake, TX
Benbrook Lake, TX
Berlin Reservoir, OH
Blakely Mt. Dam,
Lake Ouachita,  AR
Canton Lake, OK
Clearwater Lake, MO
Cordell Hull Dam and,

Reservoir ,  TX
DeGray Lake, AR
Dewey Lake, KY
Fort  Randal l ,  Lake

Francis Case, SD
Grapevine Lake, TX
Greers Ferry Lake, AR
Grenada Lake, MS
Hords Creek Lake, TX
Isabel la Lake, CA
Lake Okreechobee and

Waterway, FL
Lake Washington Ship

Canal, WA
Leech Lake, MN
Melvern Lake, KS
Mil lwood Lake, AR
Mississippi River Pool

No. 3, MN
Mississippi River Pool

No. 6, MN
Navarro Mills Lake, TX
New Hogan Lake, CA
New Savannah Bluff

Lock & Dam, GA
Nor fo rk  Lake ,  AR
Ozark Lake, AR
Perry Lake. KS
Philpott  Lake, VA
Pine River, MN
Pokegama Lake, MN
Pomona Lake, KS
Proctor Lake, TX
Rathbun Reservoir, IA
Sam Rayburn Dam &

R e s e r v o i r ,  T X
Sardis Lake, MS
Waco Lake, TX
Whitney Lake, TX
Youghiogheny River

Lake, PA

distance to the site.

of observations are based on the final models estimated for site.

NOTES:    is the arithmetic mean.
is the standard deviation.

(T+M) cost is the sum of vehicle and time-related costs of a visit.



Lake  F ranc i s  Case ,  Sou th  Dako ta ,  and  Sam Raybu rn  Dam and  Rese rvo i r ,

Texas, also have more than 500 miles of shorel ine. Proctor Lake, Texas, and

C lea rwa te r  Lake ,  M issou r i ,  bo th  have  l im i t ed  sho re l i nes  (27  m i l es ) . Lake

Okeechobee, Florida, has the largest area of any site, 451,000 acres. At the

other extreme is the Lake Washington Ship Canal which covers only 169 acres.

Clearly the diverse characterist ics of the Corps of Engineers sites should pro-

vide considerable range of attribute data for the generalized travel cost model.

To enhance the unders tanding of  th is  d ivers i ty ,  Chapter  4  exp lores severa l

other dimensions of the site characteristics.

3 .5 .2  Use rs

Each s i te  can be fur ther  descr ibed accord ing to  the character is t ics  o f

t he  use rs  t ha t  pa t ron i ze  i t .  Use rs  a re  p ro f i l ed  by  t he  f o l l ow ing  va r i ab les :

age and sex;  household  income;  d is tance f rom the user ’s  home to  the s i te ;

user’s cost to travel to the site; and number of visits to the site.

Table 3-3 reveals that there are considerable differences among user char-

ac te r i s t i c s .  The  use rs ’  ave rage  househo ld  i ncome  ranges  f r om $9 ,199  f o r

Grenada, Mississippi, to $29,571 for Mississippi River Pool No. 3, in Minnesota.

This could be expected, given the locations of the sites and the activities pop-

u la r  t he re . Grenada Lake is in a relatively low-income rural area. Higher-

income recreators from Memphis tend to use more convenient lakes, such as

Sard is  and Arkabut la ,  Miss iss ipp i .  A l ternat ive ly ,  Miss iss ipp i  R iver  Pool  No.  3

includes part of the St. Croix River. This site, well developed with numerous

yacht  c lubs and pr ivate  mar inas,  is  convenient  to  the Minneapol is -St .  Paul

area.

The mean income of a si te’s users appears to be closely related to the

income level of nearby population centers. For example, the mean income of
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users at Lock and Dam No. 2 of the Arkansas River System, Sardis Lake, and

New Savannah Bluff ,  is low ($10,409, $13,141, and $12,609, respectively) and

these s i tes  are  c lose to  rura l  areas wi th  lower- than-average income leve ls .

Users  o f  s i tes  such as Benbrook,  Whi tney,  and Grapev ine Lakes in  Texas,

which are near urban areas, have slightly higher incomes.

The extent of repeat visi ts varies depending on the average length of a

stay. S i tes rece iv ing heavy day use are v is i ted more f requent ly . Benbrook

Lake,  Grapev ine and Waco,  Texas,  and Lock and Dam No.  2 ,  Arkansas,  a l l

receive numerous day users, and visits per person are greater than average.

Pine River and Pokegama, Minnesota, and Norfork, Arkansas, commonly draw

visitors for more than a weekend, and visits per person tend to be fewer.

3.5.3 Profi le of Activi t ies at the Corps Sites

Despite i ts l imitat ions, the avai lable data on act ivi t ies at the Corps sites

show in terest ing features about  the mix  o f  ac t iv i t ies  a t  a  s i te ,  and the data

on act iv i t ies  ind icate  the range o f  the recreat ion act iv i t ies . Table 3-4 sum-

marizes the data on the most common activi t ies: f ishing, picnicking, boating,

w a t e r  s k i i n g ,  s i g h t s e e i n g ,  h u n t i n g ,  a n d  s w i m m i n g .  O f  t h e s e ,  f i s h i n g  a n d

s ightsee ing are the most  popular . An average of  38 percent  o f  a l l  v is i tors

f ished, while 28 percent engaged in sightseeing. Picnicking, camping, boating,

and swimming seem to be of equal popularity, each averaging about 15 percent.

F ish ing popular i ty  does d i f fer  among the s i tes .  The percentage of  v is i -

tors who f ished ranged from 1 percent at Lake Washington Ship Canal to 82

percent at Lake Isabella, Cali fornia. Some of the dif ferences are attr ibutable

to the nature of the site. Reservoirs without locks averaged 40 percent while

those with locks averaged 28 percent. The water depth and shorel ine charac-

ter make Millwood Lake and Lake Okeechobee well suited for fishing. The par-
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Table 3-4. Respondents’ Recreational Activities, by Site

A c t i v i t y

Project name
Site Camping Boating Fishing

(%) (%)

Swimming Walking
a

(%) (%) (%)
Sightseeing

b

number (%)

Allegheny River System, PA
Arkabut la  Lake ,  MS
Lock and Dam No. 2 (Arkansas River
Navigat ion System), AR

Beaver Lake, AR
Belton Lake,  TX
Benbrook Lake,  TX
Berlin Reservoir, OH
Blakely Mt. Dam, Lake Ouachita, AR
Canton Lake, OK
Clearwater Lake, MO
Cordell  Hull Dam and Reservoir, TN
DeGray Lake,  AR
Dewey Lake ,  KY
Ft. Randall, Lake Francis Case, SD
Grapev ine  Lake ,  TX
Greers Ferry Lake, AR
Grenada Lake, MS
Hords Creek  Lake ,  TX
Isabella Lake, CA
Lake Okeechobee and Waterway, FL
Lake Washington Ship Canal, WA
Leech Lake, MN
Melvern Lake, KS
Miliwood Lake,  AR
Mississippi River Pool No. 3, MN
Mississippi River Pool No. 6, MN
Navarro Mi l l s  Lake,  TX
New Hogan Lake, CA
New Savannah B lu f f  Lock & Dam, GA
Nor fo rk  Lake,  AR
Ozark Lake, AR
Perry Lake, KS
Ph i lpo t t  Lake ,  VA
Pine R iver ,  MN
Pokegama Lake,  MN
Pomona Lake, KS
Proctor Lake,  TN
Rathbun  Reservo i r ,  IO
Sam Ravburn Dam & Reservoir, TX
Sardis Lake, MS
Waco Lake, TX
Whitney Lake, TX
Youghiogheny River Lake, PA

300 2 7  1 9  3 9  1 6  4 0  7 0
301 9 1 4  5 5  3 1  8 3 5
302 5 2  2 0  8 3  2 4  NA  7

303
304
305
306
307
3 0 8
309
310 28
3 1 1
312
313
314
315
316
317
3 1 8
319
320
3 2 1
322
3 2 3
3 2 4
325
327
328
329 NA
330
3 3 1
3 3 2
3 3 3  3 8
334
335
336
337 75
3 3 8
3 3 9
3 4 0
343

6 2
3 0
3 1
4 2
7 6
7 0
80

68
5 1
6 2
38
6 7
1 9
7 5
5 4
1 4

2
8 5
7 7
2 9
3 8
38
8 7
6 1

63 
1 7  9
9 0

90
3 6
5 7

95
8 3
5 2
1 7
6 4
5 3

3 6
4 7
1 7
3 1
4 9
4 7
4 0
2 8
4 8
2 6
3 4
3 7
6 1

8
3 1
3 2
2 3
NA
2 5
3 8
1 5
9 0
54
4 3
6 5

2
6 5

58
4 3
5 3

5
2 5
5 4
80
4 7
3 1
3 0
4 4
64

3 6
4 5
4 2
6 1
45 77
6 4
6 0
5 0
5 6
2 8
3 3
3 1
4 0
5 9
4 2
6 4
6 3

2
8 5
7 0
8 2
41
58
5 4
4 9
55
56
3 3
69 63
29
5 6
4 7
6 1
65
67 64
7 3
50
3 7
5 4
4 4

7 0
5 3
7 1
2 3

50
82
40
7 0
2 1
7 0
8 8
86
3 2
6 6
3 1
1 4
NA
1 5
55
1 5
41
5 5
6 3
5 1

2
65
3 9

88
6 9

8
48
6 9

60
4 4
5 3
7 4
58

3 9
28
3 1
2 6
3 8
4 4
3 3
2 2
4 7
1 7
3 6
2 6
4 4
NA
4 7
2 7
2 3
8 0
3 6
4 1
2 2
2 8
3 4
3 9
2 5
1 3
3 5

6
4 8
2 4
7 9
4 2
2 5
50
3 9
51
7

15
3 1
4 2

6 5
5 0
6 3
2 8
55
59
44
3 4
7 0
28
5 1
57
74
40
88
3 2
5 1
8 0
5 5
45
47

43
47

83
47
47
67
67

56

45
6 4
67
3 8
75
45
7 0
3 3
41
50
6 6

344
345

- -  -
Source: The 1977 Nationwide Outdoor Recreation Survey, The Heri tage Conse rva t i on  and  Recreation Serv ice,

Department of the Interior.

NA  = Ac t i v i t y  no t  available a t  t h i s  site.
a

Walking Inc ludes  hiking, walk ing,  and other  walk ing.
b

Sightseeing inc ludes  picknicking, d r i v i ng  fo r  p leasu re .  and  s ightseeing.
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t ic ipation percentages are l ikely to be conservative because the surveys were

usually conducted in the more developed areas, excluding the f ishing in under

developed areas.

Di f ferences in  s i te  character is t ics  a lso are  impor tant  in  unders tand ing

the populari ty of other act ivi t ies across sites. For example, the hazards from

the commercial navigation and the low water quality make the Lake Washington

Ship Canal unsu i tab le  for  swimming and f ish ing. New Savannah Blu f f  and

Arkansas River Lock Dam No. 2 discourage swimming for similar reasons, while

Berl in Lake’s natural character is not wel l  suited for swimming. On the other

hand, the smal l  poo l  be low the dam at  DeGray Lake is  idea l  for  swimming.

Belton Lake, with its large open areas, is an excellent hunting location.

3.5.3.1 Fishing at the Corps Sites--

F i sh ing  i s  no t  on l y  a  popu la r  ac t i v i t y ,  bu t  i s  a l so  one  t ha t  i s  c l ea r l y

l inked to  water  qual i ty  [see Vaughan and Russel l  (1982b) ] .  Because of  th is

linkage, this section presents addit ional information obtained from the Corps

managers about fishing at the Corps of Engineers sites.

Many species of f ish are found at the sites surveyed, ranging from cold-

water game f ish to rough f ish such as crappie or catf ish. The temperatures

of the water and other characteristics of the region will determine the presence

of Particular species. Most of the northern reservoirs, such as Berl in, Ohio;

Pokegama and Pine River, Minnesota; and Youghiogheny Lake, Pennsylvania,

inc lude co ldwater  game f ish,  such as nor thern or  wal leye.  Minnesota lakes

are well  known for their wal leye f ishing. Arkansas lakes contain trout in the

reservoirs'  coldwater release, but they also attract f ishermen after large and

small mouth bass. Texas lakes are too warm for coldwater species but suitable

for  the common b lack bass and rough f ish .  Rough f ish  are  present  in  a l l
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reservo i rs .  Some of  the s i tes  wi th  poor  water  qua l i ty ,  such as Proctor  and

New Savannah Bluff, contain only rough fish.

Poor fish habitats are more common in rivers and older lakes than in the

newer reservoirs. Rivers are subject to flow problems and effluent discharges

from commercial activities. Most noticeably affected are New Savannah Bluff,

Georgia, and the Arkansas and Miss iss ipp i  R iver  s i tes . At  these,  a l though

fish are avai lable, they are usually not of top qual i ty. When r ivers are main-

ta ined for  nav igat ion, they are dredged per iod ica l ly . This damages the eco-

system, so stocking programs are general ly not successful.  Further, as lakes

age,  the bot tom s i l ts  up so the natura l  f i sh-hab i ta ts  degenerate . For most

lakes, the best f ishing is possible when the lakes are 6 to 8 years old. Sev-

e r a l  o f  t h e  r e s e r v o i r  s i t e s ,  n o t a b l y  O z a r k ,  A r k a n s a s ,  a n d  N a v a r r o  M i l l s ,

Texas, are definitely past their peak in this respect.

For the 43 sampled sites, the most popular species of fish are ranked in

Table  3-5. (More than one popular  f ish  cou ld  be repor ted f rom each s i te . )

Bass is most popular and must heavi ly sought at 21 si tes. Catf ish and crap-

pie are frequently chosen as most popular, but usual ly from among f ish found

near the dam. When they are chosen, a second fish is usually mentioned as

well. Wa l l eye  and  t r ou t  a re  f r equen t l y  l i s t ed  as  mos t  popu la r  i n  no r the rn

reservoirs with and without locks.

As shown in Table 3-6, coldwater f ish are avai lable at 19 si tes. Missis-

s ipp i ,  Texas,  and Kansas lakes cannot  suppor t  co ldwater  f ish .  A l though four

A rkansas  l akes  con ta in  co ldwa te r  f i sh ,  seve ra l  o f  t he  l akes  requ i re  yea r l y

stocking because the f ish cannot reproduce in the warm cl imate. When cold-

water game fish are available, they normally are listed as most popular.
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T a b l e  3 - 5 . P o p u l a r  F i s h ,  b y  T y p e  o f  S i t e

R e s e r v o i r s R e s e r v o i r s

w i t h o u t  l o c k s w i t h  l o c k s To ta l

K ind  o f  f i sh (N=36) ( N = 7 ) ( 4 3  s i t e s )

Bass 20 1 21

Catfish 15 2 17

Crappie 14 0 14

Walleye 9 3 12

Trout 6 1 7

Salmon 0 1 1

Shad 0 1 1

Source: P e r s o n a l  c o m m u n i c a t i o n  o f  R T I  r e s e a r c h e r s  w i t h  C o r p s  p e r s o n n e l .

Note: E a c h  s i t e  m a y  h a v e  m o r e  t h a n  o n e  p o p u l a r  f i s h .
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Table 3-6. Sites with Cold-Water Fish, Sites with
Fish-Stocking Programs, by State

State Coldwater f ish Fish stocking programs

Arkansas 7

(16 .3 )

Cali fornia 2
( 4 . 7 )

2

( 4 . 7 )

Kansas 0

( 0 )

Minnesota

Mississippi 0

( 0 )

Texas 0
( 0 )

All other States

Total si tes in category

Total sites

4
(9 .3 )

5

(11.6)

8

(18.6)

1 9
(44.2)

N = 43
(100)

3
(7 .0 )

4
(9 .3 )

3
(7 .0 )

8
(18.6)

8
(18.6)

3 5

(81.4)

Source: Personal communication of RTI researchers with Corps personnel.

Notes: Parentheses denote percentage of total sample. Column percentages
may not add to total percentages due to rounding.
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Fish-stocking programs are often used to augment the populat ion of the

most popular game species. Coldwater species, which tend to be most desir-

able, are added to fishing areas whenever the climate allows. When it doesn’t,

most stocking involves warmwater game fish, with the usual goal of crossbreed-

ing bass varieties to produce better game fish.

Signif icant stocking programs are carr ied out (see Table 3-6) at 81 per-

cent of the sample sites. Even the Minnesota and Arkansas lakes, which are

favorable to several species, now require f ish stocking programs due to the

popularity of f ishing. Several Corps lakes are used as nurseries for stocking

other lakes. Ouach i t a ,  A rkansas ,  and  P ine  R i ve r ,  M inneso ta ,  a re  used  to

breed game fish for nearby lakes.

3.6 SUMMARY

This chapter has summarized the data sources used to est imate the gen-

eral ized travel cost model, drawn mainly from the 1977 Federal Estate Survey

of visi tors at 43 Corps of Engineers sites. The character  o f  key var iab les- -

visi ts, travel costs, and act ivi t ies--used in the model has important analyt ical

Implications for this study. The censored and truncated dependent variable,

visits, requires an ML est imator to avoid the bias in OLS estimates derived

using this type of dependent variable. The travel cost measure includes both

distance and time costs, the latter est imated using a hedonic wage model to

predict the opportunity cost of time. Activi ty information is important because

of its omissions: no data were available on the time allocated to each activity.

This implied that any measures of act ivi ty diversity would be l imited to dif fer-

ences across sites.

The survey procedures used to  co l lec t  the data  a lso are  impor tant :  the

onsite survey provided no data on either the reservation prices of nonusers
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or the l ikel ihood of individuals visit ing the site. The survey interviews, com-

p le ted  i n  re l a t i ve l y  sho r t  t ime  i n te r va l s ,  a re  l i ke l y  t o  have  m in im ized  b ias

caused by visi tors making mult iple visi ts but may have increased the chance

of  a  less  representa t ive  sample o f  v is i to rs  for  the ent i re  year  i f  v is i to rs  a t

other times of the year differ significantly.

The information on the 43 Corps of Engineers sites themselves indicate a

ve ry  d i ve rse  m ix  o f  s i t es  and  ac t i v i t i e s .  Wh i l e  t hey  a re  d i ve rse ,  t he  s i t es

are major providers of flatwater boating and fishing, as well as extensive camp-

ing oppor tun i t ies .  Natura l ,  f reef lowing r ivers  are  exc luded f rom the s i tes  in

our sample which would suggest that these sites would be poor matches in any

attempt to transfer our model’s estimates to them.
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C H A P T E R  4

T H E  U . S .  A R M Y  C O R P S  O F  E N G I N E E R S  S I T E S

4.1 I N T R O D U C T I O N

O n e  o f  t h e  c r u c i a l  r e q u i r e m e n t s  o f  t h e  g e n e r a l i z e d  t r a v e l  c o s t  m o d e l  i s

d a t a  o n  t h e  a t t r i b u t e s  o f  r e c r e a t i o n  s i t e s . T h i s  c h a p t e r  p r o v i d e s  a d d i t i o n a l

i n s i g h t s  i n t o  t h e  a t t r i b u t e s  o f  t h e  4 3  U . S . A r m y  C o r p s  o f  E n g i n e e r s  s i t e s  u s e d

i n  t h e  s t u d y . I t  h i g h l i g h t s  t h e  v a r i e t y  o f  t h e i r  l o c a t i o n s ,  p h y s i c a l  a n d  m a n -

m a d e  c h a r a c t e r i s t i c s , f a c i l i t i e s , c o n g e s t i o n  a n d  w a t e r  q u a l i t y . T h e  c h a p t e r

d o c u m e n t s  t h e  d i v e r s e  c h a r a c t e r i s t i c s  o f  t h e  r e c r e a t i o n  s i t e s  t h a t  p r o v i d e  a

f o u n d a t i o n  f o r  t h e  e m p i r i c a l  e s t i m a t e s  d e r i v e d  f r o m  t h e  g e n e r a l i z e d  t r a v e l  c o s t

mode l  i n  Chap te rs  6  and  7 . I t  a l s o  h e l p s  t o  d e v e l o p  a n  i n t u i t i v e  u n d e r s t a n d i n g

o f  h o w  t h e  d i v e r s i t y  o f  t h e  s i t e  c h a r a c t e r i s t i c s  m i g h t  a f f e c t  t h e  p e r f o r m a n c e

o f  t he  mode l . S o m e  s i t e s  h a v e  i m p r e s s i v e l y  l a r g e  s u r f a c e  a r e a s ,  w h i l e  o t h e r s

a r e  e x t r e m e l y  d e e p  w i t h  v e r y  c o l d  p o o l s . W i l d l i f e  r e f u g e s ,  m a r i n a s ,  a n d  e v e n

y a c h t i n g  f a c i l i t i e s  a r e  f o u n d  w i t h i n  t h e  u n i v e r s e  o f  s i t e s .  T h e s e  d i v e r s e  a t t r i -

b u t e s  p r o v i d e  s e r v i c e s  t h a t  c a n  b e  c o m b i n e d  w i t h  o t h e r  i n p u t s  s u c h  a s  b o a t i n g

or  f i sh ing  equ ipment  and  t ime to  p roduce the  subs tan t ia l  range o f  ac t i v i t ies .

T h e  c h a p t e r  i s  d i v i d e d  i n t o  n i n e  s e c t i o n s . S e c t i o n  4 . 2  p r o v i d e s  s o m e

b a c k g r o u n d  o n  C o r p s  o f  E n g i n e e r s  p o l i c i e s  a n d  h o w  t h e y  i n f l u e n c e  t h e  s i t e

a t t r i b u t e s  a n d  t h e  a c t i v i t i e s  u n d e r t a k e n  a t  v a r i o u s  s i t e s . Sec t ion  4 .3  descr ibes

t h e  l o c a t i o n  o f  C o r p s  s i t e s  a n d  t h e i r  r e l a t i v e  a c c e s s i b i l i t y . S e c t i o n  4 . 4  d e p i c t s

t h e  c h a r a c t e r  o f  t h e  s u r r o u n d i n g  l a n d  i n c l u d i n g  n a t u r a l  a n d  m a n m a d e  f e a t u r e s .

S e c t i o n  4 . 5  p r o f i l e s  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  s i t e s  r a n g i n g  f r o m  p o o l

dep th  to  amount  o f  ava i lab le  land . Sec t ion  4 .6  de ta i l s  the  range  o f  comp l imen-

t a r y  f a c i l i t i e s  a v a i l a b l e  a t  t h e  v a r i o u s  s i t e s . S e c t i o n  4 . 7  h i g h l i g h t s  t h e  m e a s -
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u r e m e n t , e x t e n t ,  a n d  e f f e c t  o f  c o n g e s t i o n  a t  t h e  s i t e s  d u r i n g  k e y  t i m e  p e r i o d s ,

S e c t i o n  4 . 8  d e s c r i b e s  t h e  h y d r o l o g i c a l ,  p h y s i c a l , b io logical  and chemical  aspects

o f  t h e  s i t e s ’  w a t e r  q u a l i t y . I t  a l s o  p r o v i d e s  w a t e r  q u a l i t y  i n d e x  v a l u e s  f o r  t h e

s i t es . Sec t ion  4 .9  conc ludes  the  chap te r  by  summar iz ing  i t s  ma jo r  po in ts .

4 . 2  B A C K G R O U N D

T h e  o p p o r t u n i t i e s  f o r  r e c r e a t i o n  a v a i l a b l e  a t  t h e  U . S .  A r m y  C o r p s  o f

E n g i n e e r s  s i t e s  a r e  l a r g e l y  b y p r o d u c t s  o f  p r o j e c t s  d e v e l o p e d  p r i m a r i l y  f o r

o t h e r  p u r p o s e s . F o r  e x a m p l e , w h i l e  b o t h  d e v e l o p e d  a n d  u n d e v e l o p e d  a r e a s  a t

C o r p s  s i t e s  p r o v i d e  i d e a l  c o n d i t i o n s  f o r  s u c h  f r e s h w a t e r  r e c r e a t i o n  a c t i v i t i e s

a s  s w i m m i n g ,  w a t e r s k i i n g , a n d  f i s h i n g  a n d  f o r  s u c h  c o m p l e m e n t a r y  l a n d - b a s e d

r e c r e a t i o n  a c t i v i t i e s  a s  p i c n i c k i n g ,  s i g h t s e e i n g ,  a n d  c a m p i n g ,  m o s t  s i t e s  w e r e

a u t h o r i z e d  t o  c o n t r o l  o n e  o r  m o r e  w a t e r - r e l a t e d  p r o b l e m s - - n a v i g a t i o n a l  d i f f i c u l -

t i e s ,  f l o o d i n g , o r  s c a r c i t y  o f  w a t e r  f o r  i r r i g a t i o n  a n d / o r  w a t e r  s u p p l y - - o r  t o

p r o v i d e  e l e c t r i c  p o w e r  g e n e r a t i n g  c a p a c i t y  o r  p o l l u t i o n  c o n t r o l / a b a t e m e n t  f a c i l i -

t i e s .

A s  m i g h t  b e  e x p e c t e d ,  t h e  p r i m a r y  p u r p o s e ,  o r  p u r p o s e s ,  o f  e a c h  p a r t i c -

u l a r  p r o j e c t  d e t e r m i n e s  t h e  c o n f i g u r a t i o n  o f  t h e  d e v e l o p e d  s i t e . O f  t h e  4 3

s i t e s  c h o s e n  f o r  t h i s  s t u d y , 7  h a v e  d a m s  a n d  l o c k s  f o r  i m p r o v e d  n a v i g a t i o n

a n d  r e d u c e d  r i s k  o f  f l o o d i n g . T h e  r e m a i n i n g  3 6  s i t e s  c o n s i s t  p r i m a r i l y  o f

dams. T h e  r e s e r v o i r s  c r e a t e d  b y  t h e s e  d a m s  s l o w  t h e  w a t e r  a n d  r e t a i n  i t  f o r

o n e  o r  m o r e  o f  t h e  f o l l o w i n g  p r i m a r y  p u r p o s e s : i r r i g a t i o n , w a t e r - s u p p l y ,  p o w -

er  genera t ion ,  po l lu t ion  aba tement ,  o r  f l ood  con t ro l .

F o r  e a c h  p r o j e c t , C o r p s  m a n a g e m e n t  d e t e r m i n e s  t h e  m i x  o f  f a c i l i t i e s  t o  b e

p r o v i d e d  a n d  t h e  p a r a m e t e r s  o f  w a t e r  c o n t r o l . These dec is ions  a re  cons t ra ined

b y  t h e  s t a t e d  p r i m a r y  p u r p o s e  o f  t h e  p r o j e c t . Consequen t l y ,  management  dec i -

s i o n s  o n  p r i m a r y  p u r p o s e s  c a n  a f f e c t  r e c r e a t i o n  a c t i v i t i e s  a r o u n d  t h e  r e s e r v o i r .
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F o r  e x a m p l e , w h e n  f l o o d  c o n t r o l  r e q u i r e s  t h a t  w a t e r  l e v e l s  b e  c h a n g e d ,  t h i s

i s  d o n e - - r e g a r d l e s s  o f  a n y  a d v e r s e  e f f e c t s  o n  r e c r e a t i o n a l  u s e . I n  a d d i t i o n ,

Corps m a n a g e m e n t  o f  w a t e r  l e v e l s  a n d  f l o w  r a t e s  a l s o  a f f e c t s  t h e  b a s i c  n a t u r e

o f  t h e  r e s e r v o i r  o r  r i v e r s  i n c l u d i n g  t h e i r  w a t e r  q u a l i t y  e c o s y s t e m s . Because

i n - s t r e a m  r e c r e a t i o n , l i k e  f i s h i n g  a n d  s w i m m i n g , i s  s e n s i t i v e  t o  w a t e r  q u a l i t y ,

Corps  po l i c ies  a imed a t  the  p r imary  ob jec t i ve  can  inadver ten t l y  a f fec t  rec rea t ion

ac t i v i t i es . S u c h  b a s i c  d e c i s i o n s  a b o u t  t h e  f u n c t i o n  o f  a  s i t e  d e t e r m i n e  i t s  p o -

t e n t i a l  f o r  r e c r e a t i o n . For  examp le , w h e n  r i v e r  p o o l s  a r e  d e v e l o p e d  a s  a  r e -

s u l t  o f  t h e  C o r p s ’ c o n c e r n  f o r  c o m m e r c i a l  n a v i g a t i o n ,  t y p i c a l l y ,  t h e  r i v e r  i s

s t ra igh tened, a n d  f a c i l i t i e s  a n d  a c c e s s  t o  t h e  w a t e r  a r e  c h a n g e d . I n  o t h e r

cases, d r e d g i n g  o p e r a t i o n s  t o  m a i n t a i n  r i v e r  c h a n n e l s  a f f e c t  w a t e r  q u a l i t y  a n d ,

t h u s ,  t h e  s i t e ’ s  s u i t a b i l i t y  f o r  c e r t a i n  w a t e r - b a s e d  a c t i v i t i e s .

T h e  C o r p s  p r o j e c t s  a r e  u n e v e n l y  d i s t r i b u t e d  a c r o s s  t h e  U n i t e d  S t a t e s .

Many are  loca ted  in  the  South , b u t  t h e r e  a r e  i m p o r t a n t  e x c e p t i o n s  t o  t h i s  g e n -

e r a l  r u l e ,  e s p e c i a l l y  i n  t h e  u p p e r  M i s s i s s i p p i  a r e a . T h e  t y p e  o f  p r o j e c t  u s u a l -

l y  c o r r e s p o n d s  t o  a  r e g i o n ’ s  p a r t i c u l a r  p r o b l e m s . A s  a  r e s u l t ,  d i f f e r e n t  t y p e s

o f  C o r p s  r e c r e a t i o n  s i t e s  a r e  c l u s t e r e d  i n  a r e a s  w i t h  p a r t i c u l a r  k i n d s  o f  w a t e r -

re lated problems. T h u s , a r e a s  i n  M i n n e s o t a  a n d  A r k a n s a s  ( w i t h  n a v i g a t i o n a l

n e e d s )  h a v e  d a m s  w i t h  l o c k s  t o  a s s i s t  t h e  m o v e m e n t  o f  b o a t s  o n  t h e  r i v e r .

T h e  n e e d  f o r  f l o o d  c o n t r o l  i n  o t h e r  p a r t s  o f  A r k a n s a s  a n d  M i s s i s s i p p i  h a s  r e -

su l ted  in  the  deve lopment  o f  dams and  reservo i rs . I n  b o t h  c a s e s ,  a  w i d e  v a r i -

e t y  o f  w a t e r - o r i e n t e d  a c t i v i t i e s  a r e  p o s s i b l e  i n  t h e  r e s e r v o i r s  a n d  s u r r o u n d i n g

lands that make up the Corps si tes.

L a n d  a c q u i s i t i o n  p o l i c i e s  a l s o  a f f e c t  t h e  n a t u r e  o f  t h e  C o r p s  s i t e s .  T h e

C o r p s  h a s  p u r c h a s e d  l a n d  f o r  w a t e r  p r o j e c t s  u n d e r three different land

acqu is i t ion  po l ic ies  to  da te . T h e s e  p o l i c i e s  d e t e r m i n e d  t h e  a m o u n t  o f  l a n d  t h e
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C o r p s  w a s  a l l o w e d  t o  p u r c h a s e  f o r  e a c h  s i t e . ( S i n c e  d e v e l o p m e n t  t i m e  f o r

C o r p s  p r o j e c t s  u s u a l l y  e x t e n d s  o v e r  m a n y  y e a r s , i t  was  necessary  to  de termine

t h e  a p p r o p r i a t e  p o l i c y  p e r i o d  f o r  s o m e  p r o j e c t s . F o r  t h i s  s t u d y ,  t h e  y e a r  t h e

p r o j e c t  w a s  t o  b e  c o m p l e t e d  d e t e r m i n e d  t h e  a p p l i c a b l e  p o l i c y  p e r i o d . )  P r i o r

to  1953 ,  a l l  l ands  deemed necessary  fo r  the  p ro jec t  were  acqu i red ,  and  acqu is i -

t i o n  w a s  d e t e r m i n e d  i n d i v i d u a l l y  f o r  e a c h  s i t e . From 1953 to 1962,  land could

b e  a c q u i r e d  o n l y  t o  t h e  e l e v a t i o n  t h a t  w o u l d  h o l d  f l o o d w a t e r s  i n  a n  a v e r a g e

5 - y e a r  p e r i o d , n o t  t o  m a x i m u m  p o o l  s i z e . U n d e r  t h e  t h i r d  p o l i c y ,  e f f e c t i v e

f r o m  1 9 6 2  t o  t h e  p r e s e n t , e n o u g h  l a n d  t o  h o l d  t h e  f u l l  p o o l  c o u l d  b e  a c q u i r e d .

I n  a l l  c a s e s ,  l a n d  n e e d e d  f o r  a c c e s s  a n d  o p e r a t i o n  w a s  a l s o  p u r c h a s e d .  M o s t

o f  t h e  e x i s t i n g  C o r p s  s i t e s  w e r e  p u r c h a s e d  u n d e r  t h e  f i r s t  p o l i c y ;  t h e  r e m a i n -

i n g  p u r c h a s e s  w e r e  d i v i d e d  b e t w e e n  t h e  s e c o n d  p o l i c y  a n d  t h e  p r e s e n t  p o l i c y .

L e e c h  L a k e ,  M i n n e s o t a , i s  t h e  o n l y  s i t e  t h a t  i n c l u d e s  l a n d  p u r c h a s e d  u n d e r

more  than  one  po l i cy .

T h e  1 9 5 3 - 1 9 6 2  l a n d - a c q u i s i t i o n  p o l i c y  h a s  r e s u l t e d  i n  t h e  m o s t  s e r i o u s

p rob lems . S i t e s  d e v e l o p e d  d u r i n g  t h i s  m i d d l e  p e r i o d  h a v e  l e s s  l a n d  f o r  r e c r e -

a t ion  deve lopment , a n d  t h e  l a n d  t h a t  i s  a v a i l a b l e  i s  f r e q u e n t l y  s u b j e c t  t o  f l o o d -

i n g . A l s o ,  p r i v a t e  d e v e l o p m e n t s , s u c h  a s  h o u s i n g  s u b d i v i s i o n s ,  a r e  o f t e n  n e a r

t h e  s h o r e l i n e . T h e s e  d e v e l o p m e n t s  c a u s e  o c c a s i o n a l  w a t e r  q u a l i t y  p r o b l e m s

and l im i t  the  Corps ’  ab i l i t y  to  con t ro l  o r  improve  lake  access .

4 . 3  L O C A T I O N  O F  U . S .  A R M Y  C O R P S  O F  E N G I N E E R S  S I T E S

P a r t i c i p a t i o n  i n  a  s i t e ’ s  r e c r e a t i o n a l  a c t i v i t i e s  i s  i n f l u e n c e d  n o t  o n l y  b y

t h e  s i t e ’ s  a t t r i b u t e s  b u t  a l s o  b y  t h e  c h a r a c t e r i s t i c s  o f  t h e  l a r g e r  a r e a  w i t h i n

w h i c h  i t  i s  l o c a t e d . T h e s e  a t t r i b u t e s  m a y  i n c l u d e  e l e m e n t s  o f  i t s  g e o g r a p h y ,

t o p o g r a p h y ,  a n d  h i s t o r y . T h i s  s e c t i o n  c o n s i d e r s  t w o  d i m e n s i o n s  o f  t h e  l o c a -
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t i o n  a t t r i b u t e : t h e  p o p u l a t i o n  d e n s i t y  o f  t h e  s u r r o u n d i n g  a r e a ,  a n d  t h e  t y p e

of  roadway ava i lab le  as  an  ind ica t ion  o f  access  to  the  s i te .

4 . 3 . 1  P o p u l a t i o n  D e n s i t y  o f  S u r r o u n d i n g  A r e a s

A l t h o u g h  t h e  C o r p s  o f  E n g i n e e r s  s i t e s  a r e  l o c a t e d  a c r o s s  a  w i d e  r a n g e  o f

r i v e r  b a s i n s , s e v e r a l  g e n e r a l i z a t i o n s  a b o u t  l o c a t i o n  c a n  b e  d r a w n . T h e  e x t e n -

s i v e  l a n d  r e q u i r e m e n t s  d i c t a t e  t h a t  r e s e r v o i r s  f r o m  C o r p s  d a m s  w i t h o u t  l o c k s

a r e  n o t  c l o s e  t o  l a r g e  p o p u l a t i o n  c e n t e r s . W i t h i n  t h e  s a m p l e  o f  4 3  s i t e s ,  e x -

c lud ing  those  w i th  locks ,  the  sma l les t  o f  the  manmade reservo i rs  (Hords  Creek)

covers  3 ,027  ac res  and  the  la rges t  (Lake  Okeechobee)  451 ,000  ac res . I n  a d d i -

t ion, r e s e r v o i r s  u s u a l l y  a r e  l o c a t e d  i n  a  r i v e r ’ s  s p a r s e l y  p o p u l a t e d  a n d  m o u n -

t a i n o u s  h e a d w a t e r s  s o  t h a t  r u n o f f  f r o m  t h e  m o u n t a i n s  c a n  b e  c o l l e c t e d  a n d

w a t e r  f l o w  c a n  b e  c o n t r o l l e d  o v e r  t h e  l e n g t h  o f  t h e  r i v e r . Examples  o f  these

s i t e s  i n c l u d e  B e a v e r  a n d  N o r f o r k  L a k e s  i n  A r k a n s a s ,  I s a b e l l a  a n d  N e w  H o g a n

Lakes  in  Ca l i fo rn ia , a n d  P h i l p o t t  L a k e  i n  V i r g i n i a . T h u s ,  t h e  c o m b i n a t i o n  o f

h y d r o l o g i c  c o m p l e x i t i e s  a n d  l a n d  a v a i l a b i l i t y  d e t e r m i n e s  l o c a t i o n s  o f  m a n y  o f

these sites.

O n e  w a y  t o  a s s e s s l o c a t i o n  d i f f e r e n c e s  a m o n g  s i t e s  i s  t o  e v a l u a t e  t h e

p r o x i m i t y  o f  t h e  n e a r e s t  s t a n d a r d  m e t r o p o l i t a n  s t a t i s t i c a l  a r e a  ( S M S A ) .  T h e

data  in  Tab le  4 -1  show tha t  36  o f  the  43  s i tes  a re  w i th in  60  mi les  o f  an  SMSA.

T h i s  i n f o r m a t i o n  i s  s o m e w h a t  d e c e i v i n g  b e c a u s e  o f  t h e  i n f l u e n c e  o f  t h e  s i t e s

w i t h  l o c k s  a n d  d a m s . W h e n  t h e s e  a r e  e x c l u d e d ,  t h e  a v e r a g e  d i s t a n c e  t o

an SMSA increases. D a m s  w i t h  l o c k s  t e n d  t o  b e  n e a r  p o p u l a t i o n  c e n t e r s ,  t y p i -

c a l l y  o l d e r  c i t i e s  s i t u a t e d  o n  t h e  r i v e r s  t h a t  a r e  p r i m a r i l y  u s e d  f o r  n a v i g a t i o n .

On ly  Lake  Franc is C a s e ,  S o u t h  D a k o t a , was  more  than  90  m i les  away  f rom an

S M S A ,  a n d  o f  t h e  4 3  s i t e s ,  1 3  a r e  l o c a t e d  w i t h i n  6 0  m i l e s  o f  t w o  S M S A s .  T h e

s i z e  o f  n e a r b y  S M S A s  v a r i e s  f r o m  8 4 , 0 0 0  p e r s o n s  f o r  L o c k  a n d  D a m  N o .  2 ,
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T a b l e  4 - 1 . D i s t a n c e  o f  S i t e s  t o  N e a r e s t  S M S A ,
F r e q u e n c y  b y  R a n g e s

D i s t a n c e  r a n g e Si tes
(m i les ) w i t h o u t  l o c k s

Si tes
w i t h  l o c k s To ta l

0 to 24 1 4 3 1 7
( 3 2 . 6 ) ( 7 . 0 ) ( 3 9 . 5 )

25 to 59 1 5 4
( 3 4 . 9 ) ( 9 . 3 )

1 9
( 4 4 . 2 )

60  and  above 7

( 1 6 . 3 )

0

( 0 )

7

( 1 6 . 3 )

To ta l 3 6

( 8 3 . 7 )

7

( 1 6 . 3 )

4 3

( 1 0 0 . 0 )

S o u r c e : Recrea t ion -Resource  Management  Sys tem, U . S .  A r m y  C o r p s  o f  E n g i -
n e e r s , C i v i l  W o r k s .

Notes : P a r e n t h e s e s  d e n o t e  p e r c e n t a g e  o f  t o t a l  s a m p l e . R o w  a n d  c o l u m n

percen tages  may  no t  add  to  100  due  to  round ing .

S M S A  i n d i c a t e s  s t a n d a r d  m e t r o p o l i t a n  s t a t i s t i c a l  a r e a ,  a  g r o u p  o f
u rban count ies  cons idered  as  a  un i t .
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A r k a n s a s , t o  2 . 3  m i l l i o n  p e r s o n s  f o r  t h e  s i t e s  l o c a t e d  n e a r  D a l l a s ,  F o r t  W o r t h ,

a n d  S t .  L o u i s . T h e  a v e r a g e  p o p u l a t i o n  o f  t h e  n e a r e s t  S M S A  f o r  a l l  s i t e s  i s

646,000.

S o m e  n o t i c e a b l e  e x c e p t i o n s  t o  t h e  a b o v e  g e n e r a l i z a t i o n s  c a n  b e  f o u n d .

W a c o  L a k e  a n d  t h e  L a k e  W a s h i n g t o n  S h i p  C a n a l  a r e  w i t h i n  b o u n d a r i e s  o f  l a r g e

met ropo l i tan  a reas . W a c o  L a k e  i s  i n  W a c o ,  T e x a s , w i t h  a  p o p u l a t i o n  o f  m o r e

t h a n  1 4 7 , 0 0 0 ,  a n d  L a k e  W a s h i n g t o n  S h i p  C a n a l  i s  i n  S e a t t l e ,  W a s h i n g t o n ,  w i t h

an SMSA populat ion of  1.4 mi l l ion.

4 . 3 . 2  A c c e s s  b y  T y p e  o f  R o a d

A c c e s s  t o  a l l  C o r p s  s i t e s  i n  t h e  t r a v e l  c o s t  s t u d y  i s  o v e r  p r i m a r y  S t a t e

r o a d s ,  w h i c h , i n  m o s t  c a s e s , l e a d  d i r e c t l y  t o  t h e  d a m . T a b l e  4 - 2  s h o w s  t h e

f r e q u e n c y  o f  s i t e s  i n  f o u r  d i s t a n c e - r a n g e s  f r o m  a n  i n t e r s t a t e .  T h e  a c t u a l  m i l -

e a g e  f r o m  a  s i t e  t o  t h e  n e a r e s t  i n t e r s t a t e  i s  i n c l u d e d  i n  T a b l e  4 - 3 . A t  f i v e

sites, i n t e r s t a t e  h i g h w a y s  a r e  l o c a t e d  l e s s  t h a n  2  m i l e s  f r o m  t h e  r e s e r v o i r ,

a n d  a l l  b u t  n i n e  o f  t h e  4 3  s i t e s  a r e  w i t h i n  5 0  m i l e s  o f  a n  i n t e r s t a t e . Leech

Lake,  Minnesota , 1 1 2  m i l e s  f r o m  a n  i n t e r s t a t e  a n d  N o r f o r k  L a k e ,  A r k a n s a s ,  a t

1 0 2  m i l e s  b e t w e e n  r e s e r v o i r  a n d  i n t e r s t a t e  w e r e  t h e  f a r t h e s t  a w a y . Note also

t h a t  s i t e s  w i t h  l o c k s  a r e  t y p i c a l l y  c l o s e r  t o  i n t e r s t a t e  r o a d s  w i t h  4  o f  t h e  7

wi th in  10  mi les . C o n v e n i e n t  a c c e s s  t o  t h e s e  s i t e s  h a s  a  p o s i t i v e  i n f l u e n c e  o n

t h e i r  u s e  f o r  r e c r e a t i o n . L o c k s  a n d  d a m s , w h i c h  a l s o  a r e  m o r e  c o n v e n i e n t  t o

populat ion centers, a re  feas ib le  fo r  less  than  a  fu l l  day  o r  day  t r ips .

F ina l l y , d e s c r i b i n g  a c c e s s  b y  t y p e  o f  r o a d  i s  n o t  w i t h o u t  p r o b l e m s  b e -

c a u s e  i n f o r m a t i o n  o n  t h e  r o a d s  a c t u a l l y  t r a v e l e d  b y  r e c r e a t i o n i s t s  i s  l a c k i n g .

Simpl i f ied measures , s u c h  a s  t h o s e  i n  T a b l e  4 - 2 ,  m a y  b e  m i s l e a d i n g . These

measures  a re  based  on  an  assumed road-use  pa t te rn  fo r  users  f rom one  par t i c -
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T a b l e  4 - 2 . D i s t a n c e  o f  S i t e s  t o  N e a r e s t  I n t e r s t a t e  H i g h w a y ,
F r e q u e n c y  b y  R a n g e s

D i s t a n c e  r a n g e S i t es

(m i les ) w i t h o u t  l o c k s
Si tes

w i t h  l o c k s To ta l

0 to 10 1 0
( 2 3 . 3 )

10 to 25 9

( 2 0 . 9 )

25 to 50 9

( 2 0 . 9 )

50  and  above 8
( 1 8 . 6 )

To ta l 3 6

( 8 3 . 7 )

4

( 9 . 3 )

1
( 2 . 3 )

1
( 2 . 3 )

1

( 2 . 3 )

7
( 1 6 . 3 )

1 4

( 3 2 . 6 )

1 0
( 2 3 . 3 )

1 0
( 2 3 . 3 )

9
( 2 0 . 9 )

4 3
( 1 0 0 . 0 )

Source : R e c r e a t i o n  R e s o u r c e  M a n a g e m e n t  S y s t e m ,  U . S .  C o r p s  o f  E n g i n e e r s ,
C i v i l  W o r k s .

Notes : P a r e n t h e s e s  d e n o t e  p e r c e n t a g e  o f  t o t a l  s a m p l e . R o w  a n d  c o l u m n

percen tages  may  no t  add  to  100  due  to  round ing .
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4-9

Project name

Table 4-3. Characteristics of Sites

Population Distance
Distance of nearest to nearest

Site area
to nearest SMSA

a
 in ters tate Length  o f

Site SMSA
a
 in 1978 Highway shore l ine

(thousands of acres)

number (road miles) ( thousands) (road mi les) ( thousands) (miles) Total Water

Al legheny River System, PA

Arkabut la Lake, MS

Lock and Dam No. 2 (Arkansas River
Navigation System), AR

Beaver Lake, AR

Bel ton Lake,  TX

Benbrook Lake,  TX

Ber l in Reservoir ,  OH

Blakely Mt. Dam, Lake Ouachita, AR

Canton Lake, OK

Clearwater Lake, MO

Cordell Hull Dam and Reservoir, TN

DeGray Lake, AR

Dewey Lake, KY

Ft. Randall, Lake Francis Case, SD

Grapevine Lake,  TX

Greers Ferry Lake, AR

Grenada Lake, MS

Hords Creek Lake,  TX

Isabella Lake, CA

Lake Okeechobee and Waterway, FL

Lake Washington Ship Canal, WA

Leech Lake, MN

Melvern Lake, KS

300 35 2,401 2.0 13 20 1.1 1.1

301 25 834 7.2 2,012 134 52.6 11.2

302 26 84 64.4 343 96 32.4 10.6

303 c 145

304 c 150

305 c 2,377

306 c 679

307 26 362

308 43 698

309 65 2,367

310 49 699

311 53 153

312 59 287

313 130 95

314 c 2,619

315 40 1,837

316 90 834

317 34 122

318 c 373

319 40 557

320 c 1,421

321 71 264

322 35 180

53.2

12.5

7.5

7.2

29.7

40.0

67.2

4.8

2.0

49.4

52.2

0.1

29.7

3.2

47.5

27.3

22.2

0.1

112.0

7.2

4,883 449 40.5 28.2

2,507 136 30.8 12.3

1,978 37 11.3 3 .3

1,179 70 8 .0 3 .6

2,104 690 82.4 40.1

3,417 45 19.8 7.0

888 27 18.7 1.6

2,168 381 32.8 12.0

1,660 207 31.8 13.4

1,117 52 13.6 1.1

4,756 540 133.0 80.0

5,139 60 17.8 7 .4

4,407 276 45.5 31.5

2,554 148 86.8 34.3

360 11 3.0 0 .5

1,489 38 16.0 6 . 5

2,895 402 451.0 451.0

713 80 0 .2 0.1

951 316 162.1 125.9

2,035 101 24.5 6 . 9

(cont inued)
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Project name

Table 4-3 (cont inued)

Population D is tance
Distance of nearest to nearest

to nearest SMSA
a
 in ters tate Length of

Site area

Site SMSA
a
 in 1978 h ighway shore l ine

( thousands of  acres)

number ( road mi les)  ( thousands) (road mi les) ( thousands) (mi les) Total W ater

Millwood Lake, AR

Mississippi River Pool No. 3, MN

Mississippi River Pool No. 6, MN

Navarro Mi l ls  Lake,  TX

New Hogan Lake, CA

New Savannah Bluff Lock & Dam, GA

Norfork Lake, AR

Ozark Lake, AR

Perry Lake, KS

Phi lpott  Lake, VA

Pine River, MN

Pokegama Lake, MN

Pomona Lake, KS

Proctor Lake, TN

Rathbun Reservoir ,  IA

Sam Rayburn Dam & Reservoir, TX

Sardis Lake, MS

W aco Lake, TX

Whitney Lake, TX

Youghiogheny River Lake, PA

323

324

325

327

328

329

330

331

332

333

334

335

336

337

338

339

340

343

344

345

28

c

26

15

12

c

55

c

c

27

63

30

22

80

50

65

45

c

15

c

112

1,997

90

147

290

276

187

172

180

723

157

264

180

2,378

314

344

834

147

147

263

13.3

28.0

8.4

20.0

23.0

16.2

102.3

2.0

14.4

41.6

85.4

72.8

18.0

30.0

462

70.0

8.0

0.1

15.0

23.0

2,042

1,324

646

1,112

335

208

3,067

1,102

3,388

1,455

1,615

948

1,460

975

2,332

2,729

2,489

3,372

1,976

1,123

65

37

55

38

44

32

380

173

160

100

119

53

52

27

156

560

110

60

170

38

142.1 29.5

20.4 18.0

11.3 8.9

14.3 5.1

6.2 3.1

2.0 0.1

54.2 22.0

39.3 10.6

41.8 12.2

9.6 2 .9

22.2 13.6

66.5 15.9

12.3 4 .0

76.0 4 .6

36.1 11.0

176.9 114.2

98.6 31.0

21.3 7 .3

53.2 23.6

4.0 2 .8

Source: Recreation-Resource Management System (RRMS) U.S. Army Corps of Engineers, Civil Works.

SMSA: Standard Metropolitan Statistical Areas, a group of populous contiguous areas considered as a unit.

Rec rea t i on  day  =  a  v i s i t  by  one  i nd i v i dua l  t o  a  deve lopmen t  f o r  a l l  o r  pa r t  o f  a  24 -hou r  pe r i od .
S i t e  l o c a t e d  w i t h i n  o r  o n  t h e  b o r d e r  o f  a n  S M S A .



u l a r  d i r e c t i o n . B e c a u s e  u s e r s  c o m e  f r o m  a l l  d i r e c t i o n s  a n d  u s e  v a r i o u s  r o a d s ,

these  da ta  shou ld  be  in te rp re ted  w i th  some cau t ion .

4 . 4  S U R R O U N D I N G  L A N D  C H A R A C T E R I S T I C S

T h e  c h a r a c t e r i s t i c s  o f  l a n d  s u r r o u n d i n g  t h e  s i t e s  c a n  b e  d i s c u s s e d  i n

t e r m s  o f  n a t u r a l  a n d  m a n m a d e  a t t r i b u t e s . T h e  u s e  o f  a  s i t e  m a y  b e  p o s i t i v e l y

o r  n e g a t i v e l y  r e l a t e d  t o  t h e  s i t e  a t t r i b u t e s , a n d  t h i s  r e l a t i o n s h i p  w i l l  v a r y  i n

d i r e c t i o n  a n d  m a g n i t u d e  d e p e n d i n g  o n  t h e  a c t i v i t y  a n d  a t t r i b u t e  c o n s i d e r e d ,

a s  w e l l  a s  t h e  i n d i v i d u a l ,  t h e  t i m e  p e r i o d , a n d  t h e  l e v e l  o f  o t h e r  a t t r i b u t e s .

Nonetheless, s o m e  u s e f u l  d i s t i n c t i o n s  a m o n g  s i t e s  c a n  b e  d r a w n  b a s e d  o n  d i f -

fe rences  in  phys ica l  charac te r is t i cs .

4 . 4 . 1  N a t u r a l  C h a r a c t e r i s t i c s

T h e  4 3  C o r p s  s i t e s  w e r e  c l a s s i f i e d  a c c o r d i n g  t o  t h e i r  n a t u r a l  s u r r o u n d -

i n g s  a s  e i t h e r  f o r e s t e d  o r  m o u n t a i n o u s . I n  a l l  c a s e s , t h e  w a t e r  b o d i e s  a r e

c o n s i d e r e d  s c e n i c  a t t r a c t i o n s . T a b l e  4 - 4  s h o w s  t h e  f r e q u e n c y  o f  f o r e s t e d  a n d

mountainous si tes. M o s t  s i t e s  f i t  e a s i l y  i n t o  o n e  o f  t h e s e  c a t e g o r i e s ,  h o w e v e r ,

p r o b l e m s  o c c u r r e d  w h e n  t h e  r e c r e a t i o n a l  a r e a  a n d  t h e  c h a r a c t e r i s t i c s  o f  t h e

s u r r o u n d i n g  r e g i o n  d i d  n o t  m a t c h - - f o r  e x a m p l e , w h e n  t h e  r e g i o n  t e n d e d  t o  b e

f l a t  o r  n o n f o r e s t e d  a n d  t h e  s i t e  d i d  n o t  r e f l e c t  t h i s  t e r r a i n .  I n  t h e s e  i n s t a n c e s

t h e  s i t e  w a s  c l a s s i f i e d  a c c o r d i n g  t o  i t s  o w n  c h a r a c t e r i s t i c s ,  a n d  n o t  t h o s e  o f

t h e  s u r r o u n d i n g  a r e a s . A s  a  r e s u l t , i n f o r m a t i o n  a b o u t  P e r r y  L a k e ,  K a n s a s ,

R a t h b u n  L a k e ,  I o w a ,  a n d  G r a p e v i n e  L a k e ,  T e x a s ,  m a y  b e  s o m e w h a t  p u z z l i n g .

T h e s e  s i t e s  a r e  d i s t i n c t l y  d i f f e r e n t  f r o m  t h e  r e g i o n  s u r r o u n d i n g  t h e m ,  w h i c h

may con t r ibu te  to  the i r  appea l .

S c e n i c  a t t r i b u t e s  a m o n g  S t a t e s  c a n  b e  c o m p a r e d  f u r t h e r  b a s e d  o n  T a b l e

4-4. B o t h  K a n s a s  a n d  T e x a s  h a v e  s e v e r a l  s i t e s  i n  a r e a s  t h a t  a r e  n e i t h e r  f o r -

e s t e d  n o r  m o u n t a i n o u s . A l t e r n a t i v e l y , a l l  A r k a n s a s  a n d  M i n n e s o t a  s i t e s  a r e

4-11



T a b l e  4 - 4 . S c e n i c  D e s c r i p t o r s  o f  A l l  S i t e s ,

F r e q u e n c y  b y  S t a t e

S t a t e

N e i t h e r
f o r e s t e d  n o r
mounta inous

f o r e s t e d  o r
moun ta inous

B o t h
f o r e s t e d  a n d
mounta inous To ta l

A r k a n s a s 0

( 0 )

C a l i f o r n i a 0

( 0 )

0

( 0 )

Kansas 0

( 0 )

Minnesota 0

( 0 )

3

( 7 . 0 )

5

( 1 1 . 6 )

M iss i ss ipp i 0

( 0 )

2

( 4 . 7 )

T e x a s 2

( 4 . 7 )

9

( 2 0 . 9 )

A l l  o t h e r  S t a t e s 3

( 7 . 0 )

To ta l

3
( 7 . 0 )

5

( 1 1 . 6 )

8
( 1 8 . 6 )

2
( 4 . 7 )

2

( 4 . 7 )

2
( 4 . 7 )

1
( 2 . 3 )

3

( 7 . 0 )

2

( 4 . 7 )

1
( 2 . 3 )

3
( 7 . 0 )

5
( 1 1 . 6 )

2
(24.7)

5
( 1 1 . 6 )

5
( 1 1 . 6 )

1 3
( 3 0 . 2 )

12
( 2 7 . 9 )

1 3

( 3 0 . 2 )

1 8

( 4 1 . 9 )

4 3

( 1 0 0 . 0 )

Source : Persona l  commun ica t ion  o f  RTI  researchers  w i th  Corps  personne l .

Notes : P a r e n t h e s e s  d e n o t e  p e r c e n t a g e  o f  t o t a l  s a m p l e . R o w  a n d  c o l u m n

percen tages  may  no t  add  to  100  due  to  round ing .
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c o n s i d e r e d  t o  b e  b o t h  i n  f o r e s t e d  a n d  m o u n t a i n o u s  a r e a s . I n  b o t h  S t a t e s ,

t h e s e  a t t r i b u t e s  a r e  c o n s i d e r e d  n o r m a l  f o r  t h e  a r e a s  a n d  v e r y  s c e n i c . T h e

a t t r i b u t e s  i n  T a b l e  4 - 4  a l s o  s u g g e s t  t h e  c a p a b i l i t y  o f  s i t e s  t o  p r o v i d e  c e r t a i n

k i n d s  o f  a c t i v i t i e s . For  examp le , moun ta inous  a reas  p roduce  deeper  lakes  and

p r o v i d e  a  h a b i t a t  f o r  p a r t i c u l a r  k i n d s  o f  f i s h . F o r e s t e d  a r e a s  p e r m i t  d i f f e r e n t

types  o f  hun t ing  and  h ik ing  than  nonfores ted  a reas .

I n  s e v e r a l  c a s e s , S t a t e s  h a v e  d e s i g n a t e d  s c e n i c  r o a d w a y s  w i t h i n  C o r p s

r e c r e a t i o n  a r e a s . A l l  o f  t h e s e  r o a d w a y s  t r a v e r s e  f o r e s t e d  o r  m o u n t a i n o u s

areas, b u t  a  c o n s i s t e n t  d e f i n i t i o n  o f  a  s c e n i c  r o a d w a y  w a s  i m p o s s i b l e .  S e v e r a l

S t a t e s ,  s u c h  a s  M i s s i s s i p p i  a n d  A r k a n s a s , u s e  t h i s  d e s i g n a t i o n  m o r e  f r e q u e n t l y

and  d i f fe ren t l y  than  o thers .

4 .4 .2  Manmade Charac te r i s t i cs

M a n m a d e  c h a r a c t e r i s t i c s  i n c l u d e  h i s t o r i c a l  o c c u r r e n c e s ,  t o u r i s t  a r e a s ,  o r

commercia l  faci l i t ies. H i s t o r i c a l  o r  m a n m a d e  a t t r i b u t e s  w e r e  c o n s i d e r e d  i m p o r -

t a n t  a t  1 7  r e s e r v o i r s . O l d  f r o n t i e r  o r  r i v e r  t o w n s ,  a  v a r i e t y  o f  h i s t o r i c a l

occurrences, a n d  m e m o r i a l i z e d  e l e m e n t s  o f  e a r l i e r  t i m e s  ( e . g . ,  I n d i a n  b u r i a l

g r o u n d s  a n d  p i o n e e r  t r a i l s )  a r e  t o u r i s t  a t t r a c t i o n s .  C o m m e r c i a l  f a c i l i t i e s  o c c u r

a t  a l l  43  s i tes  in  the  fo rm o f  p r i va te  mar inas  o r  commerc ia l  nav iga t ion . P r i va te

m a r i n a s  t y p i c a l l y  r e n t  f a c i l i t i e s  o n  C o r p s  l a n d . U s u a l l y ,  t w o  o r  t h r e e  m a r i n a s

a r e  l o c a t e d  a t  a  r e s e r v o i r . H o w e v e r , s e v e r a l  s i t e s , s u c h  a s  L a k e  O u a c h i t a ,

Arkansas, and  Pokegama Lake ,  M inneso ta , a r e  e x t e n s i v e l y  d e v e l o p e d  a n d  h a v e

many marinas.

Commerc ia l  nav iga t ion  i s  p resen t  a t  a l l  dams w i th  locks ,  as  we l l  as  a t  Lake

Okeechobee, F lo r ida , a n d  L a k e  O u a c h i t a ,  A r k a n s a s . A t  m o s t  o f  t h e s e  s i t e s ,

t h e  t r a n s p o r t a t i o n  o f  p r o d u c t s  i s  t h e  o n l y  l a r g e  c o m m e r c i a l  a c t i v i t y . H o w e v e r ,

s e v e r a l  s i t e s ,  s u c h  a s  L a k e  O u a c h i t a  a n d  t h e  A r k a n s a s  R i v e r  L o c k  a n d  D a m
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N o .  2 , A r k a n s a s , a n d  M i s s i s s i p p i  R i v e r  P o o l  N o .  6 ,  M i n n e s o t a ,  s u p p o r t  a

no t i ceab le  leve l  o f  commerc ia l  f i sh ing .

T h e  d a m  i t s e l f  i s  a l s o  c o n s i d e r e d  a n  i m p o r t a n t  m a n m a d e  e n t i t y .  D i s t i n c -

t i o n s  a m o n g  l o c k s  a n d  d a m s  f o r  n a v i g a t i o n , l ow-head  dams,  and  dams fo r  l a rge

r e s e r v o i r s  m a y  b e  i m p o r t a n t  w h e n  i d e n t i f y i n g  r e c r e a t i o n  p o t e n t i a l . T h e  l a r g e r

d a m s  f o r  r e s e r v o i r s  a r e  m o r e  p o p u l a r  f o r  s i g h t s e e i n g ,  a p p a r e n t l y  b e c a u s e  o f

t h e  u n o b s t r u c t e d  v i e w  t h e y  o f f e r . H o w e v e r , e v e n  l o w - h e a d  d a m s  a n d  l o c k s

a t t r a c t  m a n y  v i s i t o r s  w h o  e n j o y  w a t c h i n g  c o m m e r c i a l  n a v i g a t i o n  o r  t h e  f l o w  o f

w a t e r .

P o w e r - g e n e r a t i n g  c a p a b i l i t y  a l s o  c o n t r i b u t e s  t o  r e c r e a t i o n  p o t e n t i a l .  P e o -

p l e  a r e  a t t r a c t e d  b y  t o u r s  o f  t h e  p o w e r - g e n e r a t e d  f a c i l i t i e s .  T h e  d a m s  t h a t

p r o d u c e  h y d r o e l e c t r i c  p o w e r  a r e  t h o s e  a t  S a m  R a y b u r n  R e s e r v o i r  a n d  W h i t n e y

L a k e ,  T e x a s ;  O z a r k  L a k e ,  G r e e r s  F e r r y  L a k e ,  a n d  L a k e  O u a c h i t a ,  A r k a n s a s ;

C o r d e l l  H u l l  R e s e r v o i r ,  T e n n e s s e e ;  a n d  L a k e  F r a n c i s  C a s e ,  S o u t h  D a k o t a .  I n

a l l  cases ,  the  e lec t r i c  power  p roduced  i s  so ld  to  the  sur round ing  commun i ty .

4 . 5  P H Y S I C A L  C H A R A C T E R I S T I C S

T h e  p h y s i c a l  d e s c r i p t i o n s  o f  t h e  4 3  C o r p s  s i t e s  a r e  b a s e d  o n  d a t a  f r o m

t h e  C o r p ’ s  R e c r e a t i o n  R e s o u r c e  M a n a g e m e n t  S y s t e m . M e a s u r e s  o f  p h y s i c a l

c h a r a c t e r i s t i c s , s u c h  a s  s i z e  o f  l a n d  a n d  w a t e r  a r e a s , l e n g t h  o f  r i v e r  a n d

s h o r e l i n e ,  d e p t h  o f  t h e  l a k e , a n d  s i z e  o f  t h e  d a m  a r e  a v a i l a b l e  f o r  m o s t  s i t e s .

U n d e r s t a n d i n g  t h e s e  c h a r a c t e r i s t i c s  m a y  a l s o  h e l p  t o  e x p l a i n  d i f f e r e n c e s  i n

t h e  p r o d u c t i o n  o f  a c t i v i t i e s .

O n e  o f  t h e  i m p o r t a n t  v a r i a b l e s i s  t h e  s i z e  o f  t h e  w a t e r  s u r f a c e . Size

a f f e c t s  t h e  n u m b e r  a n d  k i n d s  o f  p o s s i b l e  a c t i v i t i e s  a t  a  s i t e  a n d  w a s  f r e q u e n t -

l y  c i t e d  a s  c r u c i a l  t o  t h e  q u a l i t y  o f  a  s i t e . La rge  lakes , s u c h  a s  L a k e  O k e e -

c h o b e e ,  F l o r i d a ,  a n d  L e e c h  L a k e ,  M i n n e s o t a , a r e  u s e d  h e a v i l y  f o r  a  v a r i e t y  o f
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ac t i v i t i es . T h e i r  l a r g e  s u r f a c e  a r e a s  a l s o  l i m i t  c o n g e s t i o n . A l t e r n a t i v e l y ,

a c t i v i t i e s  a t  d a m s  w i t h  l o c k s  t e n d  t o  b e  l i m i t e d  d u e  t o  t h e  s i z e  o f  t h e i r  r e s e r -

v o i r s . F o r  e x a m p l e ,  M i s s i s s i p p i R i v e r  P o o l  N o .  3  a n d  A r k a n s a s  R i v e r  L o c k

a n d  D a m  N o .  2  e x p e r i e n c e  c o n g e s t i o n  b e c a u s e  t h e i r  w a t e r  a n d  l a n d  a r e a s  a r e

smal l  re lat ive to the demand.

T a b l e  4 - 5  s h o w s  a  s i g n i f i c a n t  r a n g e  i n  p o o l  s i z e ,  a s  m e a s u r e d  b y  a c r e s

o f  w a t e r  s u r f a c e . R e s e r v o i r s  w i t h  l o c k s  a r e  n o r m a l l y  s m a l l e r . I n  p a r t ,  t h i s

i s  b e c a u s e  t h o s e  w i t h  l o c k s  a r e  l o c a t e d  i n  a r e a s  w h e r e  f l o o d i n g  i s  m o r e  c o n -

t ro l l ab le . T h e  l a r g e s t  w a t e r  s u r f a c e  b e h i n d  a  d a m  w i t h  a  l o c k  i s  l e s s  t h a n

20 ,000  ac res , w h i l e  1 2  d a m s  w i t h o u t  l o c k s  h a v e  l a k e s  w i t h  a  w a t e r  s u r f a c e  o f

20,000 acres or  more.

T h e  a m o u n t  o f  a v a i l a b l e  l a n d , a n o t h e r  i m p o r t a n t  v a r i a b l e ,  a f f e c t s  t h e

p o t e n t i a l  f o r  n o n w a t e r - b a s e d  a c t i v i t i e s . F o r  e x a m p l e ,  P h i l p o t t  L a k e ,  V i r g i n i a ,

W h i t n e y  L a k e ,  T e x a s ,  a n d  R a t h b u n  L a k e ,  I o w a , a l l  h a v e  l a r g e  g r o u n d s  f o r

h u n t i n g  a n d  h i k i n g . M o s t  o t h e r  l a k e s  h a v e  e x t e n s i v e  c a m p i n g  a n d  p i c n i c k i n g

areas. H o w e v e r , c a l c u l a t i o n s  b a s e d  o n  t h e  r e p o r t e d  a c r e s  o f  l a n d  m a y  b e  m i s -

leading. O n l y  C o r p s - o w n e d  l a n d  i s  p r e s e n t e d  i n  T a b l e s  4 - 3  a n d  4 - 6 ,  b u t  s e v -

e r a l  s i t e s  c o n t a i n  m a n y  p r i v a t e  d e v e l o p m e n t s  t h a t  p r o v i d e  l a n d  f o r  n o n w a t e r -

based  ac t i v i t y . L a k e s  s u c h  a s  L e e c h  a n d  P i n e  R i v e r ,  M i n n e s o t a ,  a n d  O k e e c h o -

bee, F lo r ida , a r e  n o t a b l e  e x a m p l e s . A s  a  r e s u l t ,  t h e  a m o u n t  o f  l a n d  a c t u a l l y

ava i lab le  fo r  rec rea t ion  can  be  much  la rger  than  the  f i gu res  sugges t .

P o o l  d e p t h  a f f e c t s  b o t h  w a t e r  q u a l i t y  a n d  t h e  a v a i l a b i l i t y  o f  s o m e  a c t i v -

ities. W a t e r  q u a l i t y  i s  a f f e c t e d  b e c a u s e  d e e p  l a k e s  t h e r m a l l y  s t r a t i f y ,  h a v e

l o w e r  l e v e l s  o f  d i s s o l v e d  o x y g e n ,  a n d  a r e  l e s s  t u r b i d . Deeper  lakes  a lso  ex -

h i b i t  a  g r e a t e r  v a r i e t y  o f  f i s h  h a b i t a t  b e c a u s e  s p e c i e s  c a n  o c c u p y  d i f f e r e n t

tempera tu re  leve ls . A c i t i v i t i e s  s u c h  a s  s c u b a  d i v i n g ,  w a t e r s k i i n g ,  a n d  s w i m -
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T a b l e  4 - 5 . S i z e  o f  L a n d  a n d  W a t e r  S u r f a c e s  a t  S i t e s ,

b y  F r e q u e n c y  a n d  R a n g e s  ( a c r e s )

T o t a l  s i t e  a r e a W a t e r  s u r f a c e Land  a reas

Si tes Si tes S i t es S i t es Si tes Si tes
w i t h o u t w i t h w i t h o u t w i t h w i t h o u t w i t h

S ize  ranges locks locks locks locks locks locks

Source : Recrea t ion  Resource  Management  Sys tem, U . S .  A r m y  C o r p s  o f  E n g i -

n e e r s , C i v i l  W o r k s .

Notes : P a r e n t h e s e s  d e n o t e  p e r c e n t a g e  o f  t o t a l  s a m p l e . T o t a l  p e r c e n t a g e  m a y

not  add  to  100  due  to  round ing .
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T a b l e  4 - 6 . W a t e r - L e v e l  V a r i a t i o n  D u r i n g  P e a k  R e c r e a t i o n
P e r i o d ,  b y  R a n g e  a n d  S i t e  T y p e s

R e s e r v o i r s R e s e r v o i r s
Range of  change w i t h o u t  l o c k s w i t h  l o c k s To ta l

( f e e t ) ( f r e q u e n c y ) ( f r e q u e n c y ) ( f r e q u e n c y )

Source: Recrea t ion  Resource  Management  Sys tem, U . S .  A r m y  C o r p s  o f  E n g i -
n e e r s , C i v i c  W o r k s .

Notes: P a r e n t h e s e s  d e n o t e  p e r c e n t a g e  o f  t o t a l  s a m p l e . C o l u m n  p e r c e n t a g e

may no t  add  to  100  due  to  round ing .
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m i n g  a r e  m o r e  a t t r a c t i v e  i n  d e e p e r  l a k e s . O f  t h e  s a m p l e  s i t e s ,  t h r e e  a r e

n o t i c e a b l y  d e e p e r  t h a n  t h e  o t h e r s . I s a b e l l a  L a k e ,  W h i t n e y  L a k e ,  a n d  Y o u g h i o -

g h e n y  L a k e  w e r e  a l l  d e s c r i b e d  a s  d e e p  a n d  a t t r a c t i v e  f o r  s c u b a  d i v i n g ,  w a t e r

s k i i n g , a n d  f i s h i n g .

A l t h o u g h  t h e  a v a i l a b l e  d a t a  o n  p o o l  d e p t h  a r e  n o t  c o n s i s t e n t ,  a  r e a s o n -

a b l e  p r o x y  m a y  b e  t h e  a m o u n t  o f  f l u c t u a t i o n  i n  l a k e  l e v e l s . Tab le  4 -6  shows

f l u c t u a t i o n  f r o m  m i n i m u m  t o  m a x i m u m  p o o l  l e v e l s  d u r i n g  p e a k  r e c r e a t i o n  p e r i -

o d s . A s  e x p e c t e d , l o c k s  a n d  d a m s  t e n d  t o  b e  s t a b l e ,  w h i l e  r e s e r v o i r s  m a y

v a r y  b y  a s  m u c h  a s  4 0  t o  5 0  f e e t . N o t e  t h a t  t h e s e  m e a s u r e s  d o  n o t  d e s c r i b e

f r e q u e n c y  o r  c e n t r a l  t e n d e n c i e s ;  o n l y  l i m i t s  a r e  r e c o r d e d .  I n  a d d i t i o n ,  l a k e s

d i f f e r  i n  t h e i r  a b i l i t y  t o  a s s i m i l a t e  d a m a g e s  c a u s e d  b y  c h a n g i n g  l a k e  l e v e l s  t h a t

cannot  be  eas i l y  de te rmined .

I n  a d d i t i o n  t o  t h e  p r e c e d i n g  p h y s i c a l  c h a r a c t e r i s t i c s  t h a t  a r e  c o m m o n  t o

a l l  s i t e s , o t h e r  a t t r i b u t e s  m a y  a f f e c t  a  p a r t i c u l a r  a c t i v i t y . F o r  e x a m p l e ,  P h i l -

p o t t  L a k e  h a s  s e c l u d e d  s h o r e l i n e s  t h a t  a r e  g o o d  f o r  f i s h i n g .  C e r t a i n  r e s e r -

v o i r s , s u c h  a s  I s a b e l l a ,  h a v e  s t r a i g h t  a n d  a c c e s s i b l e  s h o r e l i n e s  t h a t  m a k e  g o o d

swimming beaches.

O t h e r  u n c o m m o n  c h a r a c t e r i s t i c s  c a n  a f f e c t  a c t i v i t y  o n  t h e  l a k e s .  F o r

example , i n  p o r t i o n s  o f  L o c k  a n d  D a m  N o .  2 ,  A r k a n s a s ,  l e v e e s  p r o d u c e  c a l m

w a t e r , w h i c h  m a k e s  t h i s  a r e a  p o p u l a r  f o r  w a t e r s k i i n g . A t  L a k e  O k e e c h o b e e .

a n d  M i l l w o o d  L a k e ,  b o a t  l a n e s  a r e  r e g u l a r l y  c l e a r e d  o f  g r o w t h  b y  t h e  C o r p s.

S e v e r a l  l a k e s  a r e  p o p u l a r  f o r  c h a r a c t e r i s t i c s  t h a t  a r e  u n i q u e  t o  t h e  a r e a

W h i t n e y  L a k e ,  T e x a s ,  i s  d e e p , w i t h  w e l l - e s t a b l i s h e d  s h a d e  t r e e s  a n d  l a r g e

b l u f f s . Can ton  Lake ,  Ok lahoma,  has  ro l l i ng  h i l l s  and  fo res ted  a reas .

I t  i s  i m p o r t a n t  t o  r e c o g n i z e  t h a t  s e a s o n a l  v a r i a t i o n s  c a n  a f f e c t  t h e  m e a s -

u r e m e n t  o f  p h y s i c a l  c h a r a c t e r i s t i c s . Most  no t iceab le  i s  the  re la t ionsh ip  be tween
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w a t e r  l e v e l  a n d  t h e  s a t i s f a c t i o n  d e r i v e d  f r o m  r e c r e a t i o n . O t h e r  e x a m p l e s  i n -

c l u d e  t h e  e f f e c t  o f  s e a s o n a l  v a r i a t i o n s  i n  a v a i l a b l e  s h o r e l i n e ,  v e g e t a t i o n ,  a n d

w a t e r  q u a l i t y . S i m p l e  s t a t i s t i c s  c a n n o t  a l w a y s  d e s c r i b e  a  s i t e  a d e q u a t e l y .  I n

a d d i t i o n , d a t a  o n  s o m e  p h y s i c a l  a t t r i b u t e s  a r e  m o r e  r e p r e s e n t a t i v e  w h e n  m e a s -

u r e d  d a i l y . C o n s e q u e n t l y , t h e  e s t i m a t i o n  o f  a n y  r e l a t i o n s h i p  b e t w e e n  s i t e

c h a r a c t e r i s t i c s  a n d  d e m a n d  p a r a m e t e r s  w i l l  b e  q u i t e  d i f f i c u l t .  A s  n o t e d  e a r l i e r ,

o u r  m e a s u r e s  o f  s i t e  c h a r a c t e r i s t i c s , a s  w e l l  a s  o u r  u n d e r s t a n d i n g  o f  h o w  t h e y

in f luence recrea t iona l  ac t iv i t ies  i s  a t  th is  s tage l im i ted .

4 . 6  F A C I L I T I E S

F a c i l i t i e s  a t  C o r p s  s i t e s  a r e  p r o v i d e d  b y  F e d e r a l ,  S t a t e ,  a n d  l o c a l  a g e n -

cies. P r i o r  t o  1 9 6 0 ,  n e w  f a c i l i t i e s  w e r e  p a i d  f o r  s o l e l y  b y  t h e  C o r p s .  S i n c e

then , a l l  c o s t s  o f  n e w  r e c r e a t i o n  f a c i l i t i e s  m u s t  b e  s h a r e d  b y  t h e  S t a t e  i n -

vo lved. Of  the  43  sample  s i tes , 1 7  w e r e  b u i l t  a f t e r  1 9 6 0 .  C o n s e q u e n t l y ,  s o m e

n e w e r  s i t e s , i n  S t a t e s  w i t h  l e s s  a c t i v e  r e c r e a t i o n  p o l i c i e s ,  h a v e  a  r e l a t i v e

s h o r t a g e  o f  f a c i l i t i e s . P o l i c i e s  o n  l a n d  a c q u i s i t i o n ,  m a n a g e m e n t ,  a n d  a c t u a l

fac i l i t ies  ava i lab le  are  d iscussed in  the  nex t  subsect ions .

4 . 6 . 1  F a c i l i t i e s  a n d  M a n a g e m e n t  P r a c t i c e s

T h e  p a r t i c u l a r  g o v e r n m e n t a l  a g e n c y  t h a t  c o n t r o l s  r e c r e a t i o n a l  l a n d  n e a r  a

r e s e r v o i r  w i l l  d e t e r m i n e  t h e  q u a n t i t y  a n d  t h e  t y p e  o f  d e v e l o p m e n t  a l l o w e d  a t  a

site. E a c h  a r e a  c a n  b e  d e s i g n e d  f o r  e i t h e r  l o w - l e v e l  o r  i n t e n s i v e  r e c r e a t i o n

use. W i t h  a s  m u c h  a s  9 8  p e r c e n t  o f  i t s  l a n d  u s e d  f o r  i n t e n s i v e  r e c r e a t i o n ,

C o r p s  l a n d s  a r e  a t  l e a s t  a s  d e v e l o p e d  a s  a r e  t h o s e  o f  o t h e r  g o v e r n m e n t  a g e n -

cies. F e d e r a l ,  S t a t e , a n d  l o c a l  a g e n c i e s  h a v e  a l s o  d e v e l o p e d  o n  C o r p s  s i t e s .

However, t h e  m a x i m u m  t o t a l  l a n d  d e v e l o p e d  f o r  i n t e n s i v e  r e c r e a t i o n  b y  a n y

o n e  o f  t h e s e  g r o u p s  i s  1 3  p e r c e n t . P r i v a t e  g r o u p s  h a v e  a l s o  d e v e l o p e d  a r e a s
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f o r  i n t e n s i v e  u s e  w i t h  a  m a x i m u m  o f  4  p e r c e n t  o f  t o t a l  l a n d  a v a i l a b l e  d e v e l o p e d

in  the  g roup o f  43  s i tes .

T h e  k i n d s  o f  f a c i l i t i e s  a t  a  s i t e  a r e  a l s o  i n f l u e n c e d  b y  t h e  p r e s e n c e  o f

o t h e r  g o v e r n m e n t  a g e n c i e s . T h e  C o r p s  t e n d s  t o  p r o v i d e  f a c i l i t i e s  f o r  c o m m o n

a c t i v i t i e s , s u c h  a s  s w i m m i n g ,  b o a t i n g ,  f i s h i n g ,  a n d  c a m p i n g . O t h e r  g o v e r n -

m e n t  a g e n c i e s  m a y  i n c r e a s e  t h e  r a n g e  o f  a c t i v i t i e s  b y  p r o v i d i n g  f o r  l o w - l e v e l -

u s e  a r e a s  ( e . g . , w i l d l i f e  r e f u g e s )  a n d  a d d i t i o n a l  i n t e n s i v e - u s e  a r e a s  ( e . g . ,

o u t d o o r  p o o l s  o r  o v e r n i g h t  l o d g e s ) . W i l d l i f e  p r e s e r v a t i o n  a r e a s  a r e  c o m m o n l y

m a n a g e d  b y  S t a t e s . L o c a l  a g e n c i e s  f r e q u e n t l y  p r o v i d e  s u c h  a r e a s  a s  t o w n

s w i m m i n g  p o o l s  o r  d a y - u s e  f a c i l i t i e s . P r i v a t e  g r o u p s , s u c h  a s  t h e  G i r l  S c o u t s

a n d  4 - H  C l u b s , p r o v i d e  f a c i l i t i e s  t o  m e e t  t h e i r  g o a l s ,  b u t  t h e s e  f a c i l i t i e s  a r e

n o t  o p e n  t o  t h e  g e n e r a l  p u b l i c . I n  t h e s e  c a s e s , a c t u a l  l a n d  o w n e r s h i p  i s  r e -

t a i n e d  b y  t h e  C o r p s  a n d  t h e  l a n d  n e c e s s a r y  f o r  t h e  f a c i l i t i e s  i s  m a d e  a v a i l a b l e

under  a  l ong - te rm lease .

4 . 6 . 2  A v a i l a b i l i t y  o f  F a c i l i t i e s  a t  C o r p s  S i t e s

C o r p s  p o l i c y  s t a t e s  t h a t  a  r e s e r v o i r  s h o u l d  p r o v i d e  a s  m a n y  a c t i v i t i e s  a s

poss ib le . C o r p s  s i t e s  w i t h o u t  l o c k s  a r e  c o n s i s t e n t  i n  t h e  n u m b e r  a n d  k i n d s

o f  f a c i l i t i e s  p r o v i d e d . F a c i l i t i e s  f o r  p i c n i c k i n g ,  c a m p i n g ,  h i k i n g ,  f i s h i n g ,  a n d

s w i m m i n g  a r e  m o s t  o f t e n  p r o v i d e d . T h e  m a n a g e m e n t  d e c i s i o n s  t h a t  c o n t r o l

t h e s e  f a c i l i t i e s  a r e  a l s o  c o n s i s t e n t  a m o n g  s i t e s . H o w e v e r , r e s e r v o i r s  w i t h

l o c k s  t e n d  t o  v a r y  i n  t h e  t y p e s  o f  f a c i l i t i e s  p r o v i d e d .  P o o r  w a t e r  q u a l i t y  a n d

c o m m e r c i a l  b o a t  t r a f f i c  l i m i t  s o m e  r e c r e a t i o n  a c t i v i t i e s ,  a n d  t h e  a v a i l a b l e  s p a c e

is  usua l l y  l im i ted  to  a  nar row f lood  con t ro l  wa te r f ron t .

A l l  o f  t h e  s a m p l e  s i t e s  m a i n t a i n  d a y - u s e  f a c i l i t i e s ,  w h i c h  i n c l u d e  p i c n i c

a n d  w a t e r - a c c e s s  a r e a s . ( S w i m m i n g  b e a c h e s  a r e  p r o v i d e d  o n l y  w h e n  w a t e r

q u a l i t y  a n d  s a f e t y  a l l o w . ) T h e  d e g r e e  o f  d e v e l o p m e n t  d e p e n d s  o n  e x i s t i n g

4-20



n a t u r a l  c o n d i t i o n s . A t  s i t e s  w i t h  p o o r  n a t u r a l  s w i m m i n g  a r e a s ,  f o r  e x a m p l e ,

sand  may  be  added  o r  the  shore l ine  leve led .

A l l  C o r p s  s i t e s , e x c e p t  M i s s i s s i p p i  R i v e r  P o o l  N o .  3  a n d  L a k e  W a s h i n g t o n

S h i p  C a n a l , h a v e  p r i m i t i v e  o r  d e v e l o p e d  c a m p i n g  f a c i l i t i e s . O f  t h e  4 1  s i t e s ,

1 4  o f f e r  a r e a s  f o r  p r i m i t i v e  c a m p i n g  i n  w h i c h  c a m p e r s  a r e  n o t  r e q u i r e d  t o  u s e

des igna ted  camps i tes . U n d e v e l o p e d  r o a d s ,  t r a i l s , a n d  w a t e r w a y s  a r e  t h e  o n l y

m e a n s  o f  a c c e s s ,  a n d  c a m p e r s  a r e r e s p o n s i b l e  f o r  m a i n t a i n i n g  t h e  p r i m i t i v e

e n v i r o n m e n t  o f  t h e  a r e a s . Deve loped  camp ing , ava i lab le  a t  a l l  41  s i tes ,  usua l l y

inc ludes  e lec t r i ca l  hookups  fo r  campers  and  paved  access  roads .

S e v e r a l  i n t e r e s t i n g d i f f e r e n c e s  e x i s t  a m o n g  t h e  s i t e s . W h i t n e y  L a k e ,

Texas , h a s  a  s e v e r e  s h o r t a g e  o f  d e v e l o p e d  c a m p i n g  f a c i l i t i e s . Lake  Ouach i ta ,

A r k a n s a s , h a s  p r i m i t i v e  c a m p  s i t e s  o n  a n  i s l a n d ,  a c c e s s i b l e  o n l y  b y  b o a t .

T h e  c a m p s i t e s  a t  P i n e  R i v e r ,  M i n n e s o t a , a r e  m o r e  d e s i r a b l e  t h a n  l o c a l  p r i v a t e

resor ts ,  so  campers  a re  f requent l y  tu rned  away  because  the  s i te  i s  fu l l .

F i s h i n g  f a c i l i t i e s  d e p e n d  o n  f i s h  p o p u l a t i o n s  a n d  n a t u r a l  a c c e s s .  S e v e r a l

s i tes, s u c h  a s  N e w  S a v a n n a h  B l u f f ,  G e o r g i a ,  a n d  P r o c t o r  L a k e ,  T e x a s ,  a r e

n o t  p o p u l a r  f o r  f i s h i n g ,  s o  f a c i l i t i e s  a r e  m i n i m a l . A t  s e v e r a l  o t h e r  l a k e s ,

n a t u r a l  a c c e s s  i s  c o n s i d e r e d  a d e q u a t e , so  manmade fac i l i t i es  a re  a l so  m in ima l .

However , a  m a j o r i t y  o f  t h e  s i t e s  p r o v i d e  f i s h i n g  d o c k s  o r  r a m p s ,  p l a c e d  a b o v e

and below the dam.

4 . 6 . 3  N o n t y p i c a l  F a c i l i t i e s

A l t h o u g h  b a s i c  f a c i l i t i e s  a r e  h o m o g e n e o u s  a t  t h e  s i t e s  s t u d i e d ,  s e v e r a l

s i t e s  h a v e  a d d i t i o n a l ,  n o n t y p i c a l  f a c i l i t i e s . Lake  Wash ing ton  Sh ip  Cana l  has  a

b o t a n i c a l  g a r d e n  a n d  a n  a r e a  w h e r e  f i s h  c a n  b e  s e e n  f r o m  b e l o w  t h e  w a t e r

level. A t  s e v e r a l  l a k e s ,  O u a c h i t a ,  A r k a n s a s ,  a n d  P o k e g a m a ,  M i n n e s o t a ,  f o r

e x a m p l e ,  p u b l i c  m a r i n a s  h a v e  b e e n  e x t e n s i v e l y  d e v e l o p e d .  D e w e y  L a k e ,  K e n -
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t u c k y ,  h a s  r e s o r t - l i k e  f a c i l i t i e s ,  w i t h  a  r e s t a u r a n t ,  c a b i n s ,  o u t d o o r  p o o l ,  a n d

a  c h a i r l i f t  f o r  s i g h t s e e i n g . O t h e r  u n u s u a l  f a c i l i t i e s  i n c l u d e  s c u b a  d i v i n g  a r e a s ,

e d u c a t i o n a l  n a t u r e  t r a i l s ,  g o l f  c o u r s e s ,  o u t d o o r  p o o l s ,  a n d  a  k a y a k i n g  c o u r s e .

4 . 7  C O N G E S T I O N

C a u s e s  a n d  e f f e c t s  o f  c o n g e s t i o n  o r  c r o w d i n g  o f  r e c r e a t i o n  a r e a s  a r e

d i v e r s e . C o n s i d e r a t i o n  o f  c o n g e s t i o n  i n v o l v e s  i t s  c a u s e s ,  i t s  s p a t i a l  a n d  t e m -

p o r a l  d i m e n s i o n s , t h e  d i f f e r i n g  p e r c e p t i o n s  o f  i t , a n d  t h e  v a r y i n g  i m p o r t a n c e

of  conges t ion  to  the  recrea t ion is t .

I n  a d d i t i o n , s o l u t i o n s  t o  c o n g e s t i o n  a r e  l i m i t e d  b y  C o r p s  p o l i c y . S i tes

a r e  e q u i p p e d  a n d  m a n a g e d  t o  a l l o w  o p e n  a c c e s s  f o r  a s  m a n y  a c t i v i t i e s  a s  p o s -

s i b l e ;  l i m i t i n g  t h e  u s e r s  i n  a n  a r e a  i s  n o t  c o n s i d e r e d  a  s o l u t i o n .  M o r e o v e r ,  a

ma jo r i t y  o f  s i tes  cou ld  no t  l im i t  en t ry  because  o f  the i r  numerous  access  po in ts .

4 . 7 . 1  M e a s u r e m e n t  o f  C o n g e s t i o n

C o n g e s t i o n  w a s  m e a s u r e d  a t  e a c h  o f  t h e  4 3  s i t e s  d u r i n g  p a r t i c u l a r  t i m e

p e r i o d s . C o r p s  m a n a g e r s  r a n k e d  t h e i r  e n t i r e  s i t e  b y  l e v e l  o f  c o n g e s t i o n  ( v e r y

c o n g e s t e d , s o m e w h a t  c o n g e s t e d , o r  n o t  c o n g e s t e d  a t  a l l )  d u r i n g  t h r e e  t i m e

p e r i o d s : ( 1 )  h o l i d a y s - - M e m o r i a l  D a y ,  t h e  4 t h  o f  J u l y ,  a n d  L a b o r  D a y ;

( 2 )  w e e k e n d s , d u r i n g  t h e  y e a r ; a n d  ( 3 )  w e e k d a y s  f r o m  J u n e  t h r o u g h  O c t o b e r .

T h e  m a n a g e r s  a l s o  w e r e  a s k e d  h o w  t h i s  r a t i n g  v a r i e d  a m o n g  t h e  d i f f e r e n t

r e c r e a t i o n  a r e a s  w i t h i n  e a c h  s i t e  a n d  w h a t  a c t i v i t i e s  w e r e  i n v o l v e d . Managers

w e r e  w i l l i n g  t o  r a n k  a n  a r e a  b y  t h e  c h o i c e s  g i v e n ,  a n d  t h e y  r e a d i l y  s t a t e d

the  spec i f i c  p rob lems encoun te red  a t  each  s i te .

4 . 7 . 2  T i m e  P e r i o d s

A t  m o s t  o f  t h e  4 3  s i t e s , c o n g e s t i o n  o c c u r r e d  d u r i n g  h o l i d a y  p e r i o d s  b u t

n o t  o n  w e e k d a y s . A s  s h o w n  i n  T a b l e  4 - 7 ,  5 9 . 5  p e r c e n t  o f  a l l  s i t e s  a r e  c o n s i d -

e red “ v e r y  c o n g e s t e d ” d u r i n g  s u m m e r  h o l i d a y s , c o m p a r e d  t o  2 . 4  p e r c e n t  o n
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T a b l e  4 - 7 . S i t e s  w i t h  C o n g e s t i o n ,  b y  P e r i o d  o f  T i m e

a n d  L e v e l  o f  C o n g e s t i o n

C o n g e s t i o n  o v e r Conges t ion  on Conges t ion  on
summer  ho l i days weekends weekends

Leve l  o f  conges t ion ( f r e q u e n c y ) ( f r e q u e n c y ) ( f r e q u e n c y )

V e r y  c o n g e s t e d

Somewhat congested

Not  conges ted  a t  a l l

To ta l

Source: Persona l  commun ica t ion  o f  RTI  researchers  w i th  Corps  personne l .

Notes: P a r e n t h e s e s  d e n o t e  p e r c e n t a g e  o f  t o t a l  s a m p l e . C o l u m n  p e r c e n t a g e s

may no t  add  to  100  due  to  round ing .
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w e e k d a y s . T h r e e  s i t e s  w e r e  l i s t e d  a s  n e v e r  c o n g e s t e d  o n  s u m m e r  h o l i d a y s ,

L a k e  F r a n c i s  C a s e ,  S o u t h  D a k o t a , Corde l l  Hu l l  Dam and  Reservo i r ,  Tennessee ,

a n d  L a k e  O k e e c h o b e e ,  F l o r i d a . I n  t h e s e  a r e a s  t h e  l a c k  o f  c r o w d i n g  w a s  p r o b -

a b l y  b e c a u s e  o f  t h e i r  n o n u r b a n  l o c a t i o n s  a n d  t h e  l a r g e  a m o u n t s  o f  s p a c e  a v a i l -

a b l e  f o r  r e c r e a t i o n .

Weekend conges t ion  was  the  mos t  d i f f i cu l t  to  summar ize  because  use  var ies

t h r o u g h o u t  t h e  y e a r . For  examp le , m o s t  T e x a s  l a k e s  a r e  v e r y  c o n g e s t e d  d u r -

i n g  s p r i n g  w e e k e n d s  a n d  n o t  a t  a l l  d u r i n g  A u g u s t . A l t e r n a t i v e l y ,  L a k e  W a s h -

i n g t o n  S h i p  C a n a l  i s  c o n g e s t e d  d u r i n g  s u m m e r  w e e k e n d s  a n d  l e s s  s o  a t  o t h e r

t imes . A l t h o u g h  w e e k d a y  u s e  u s u a l l y  d o e s  n o t  r e s u l t  i n  c o n g e s t i o n ,  s e v e n

s i t e s  d i d  r e p o r t  w e e k d a y  c o n g e s t i o n . T h i s  h e a v y  w e e k d a y  u s e  w a s  c a u s e d

e i t h e r  b y  c a m p e r s  s t a y i n g  m o r e  t h a n  a  w e e k e n d  o r  b y  d a y  u s e r s  s p e n d i n g  a n

a f t e r n o o n .

T h e  d i f f e r e n c e  i n  c o n g e s t i o n  o v e r  t h e  t h r e e  t i m e  p e r i o d s  w a s  r e l a t e d  t o

t h e  s i t e ’ s  d i s t a n c e  f r o m  l a r g e  p o p u l a t i o n  c e n t e r s . S i t e s  c l o s e  t o  h e a v i l y  p o p u -

l a t e d  a r e a s  a r e  h e a v i l y  u s e d  o n  w e e k d a y s .  A t  B e n b r o o k ,  G r a p e v i n e ,  a n d  W a c o

L a k e s ,  T e x a s , u s e r s  v i s i t  t h e  s i t e  f o r  a  f e w  h o u r s . H o w e v e r , t o  v i s i t  t h e

m a j o r i t y  o f  t h e  4 3  s a m p l e  s i t e s , 3 0  t o  6 0  m i n u t e s  o f  d r i v i n g  i s  r e q u i r e d .  A t

t h e s e  s i t e s , h e a v y  w e e k e n d  a n d  h o l i d a y  u s e  o c c u r s ,  a n d  w e e k d a y  c o n g e s t i o n

i s  m i n o r . A t  s i t e s  t h a t  r e q u i r e  e x t e n s i v e  t r a v e l , u s e r s  t y p i c a l l y  s t a y  l o n g e r

t h a n  a  w e e k e n d . C o n s e q u e n t l y , l a k e s  s u c h  a s  P i n e  R i v e r ,  M i n n e s o t a ,  a n d

N o r f o r k ,  A r k a n s a s ,  e x p e r i e n c e  c o n g e s t i o n  d u r i n g  a l l  t h r e e  t i m e  p e r i o d s .

4 . 7 . 3  S p a t i a l  C o n s i d e r a t i o n s  o f  C o n g e s t i o n

W i t h i n  a  s i t e , c o n g e s t i o n  o f t e n  v a r i e s  f r o m  o n e  r e c r e a t i o n a l  a r e a  t o  a n -

o t h e r . I n  m o s t  o f  t h e  4 3  s i t e s , t h e  p o t e n t i a l  f o r  c o n g e s t i o n  i n c r e a s e s  w h e n

t h e  a r e a  o f f e r s  d e v e l o p e d  c a m p i n g ,  s w i m m i n g  p o o l s ,  o r  m a n m a d e  b e a c h e s .
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Also , s e v e r a l  a r e a s  w e r e  c o n g e s t e d  b e c a u s e  t h e y  p r o v i d e  c o n v e n i e n t  a c c e s s  t o

t h e  w a t e r . I n  a d d i t i o n , c o n g e s t i o n  i s  m o r e  a p p a r e n t  n e a r  d a m s ,  p e r h a p s  b e -

cause  dam areas  a re  we l l  deve loped ,  scen ic , a n d  t h e  w a t e r  j u s t  a b o v e  t h e  d a m

is  deeper  than  e lsewhere .

4 . 7 . 4  A c t i v i t i e s  a n d  C o n g e s t i o n

T h e  a c t i v i t i e s  m o s t  a f f e c t e d  b y  c o n g e s t i o n  a r e  b o a t i n g ,  w a t e r s k i i n g ,  f i s h -

ing , camp ing , o r  a n y  d a y - u s e . T h e  a f f e c t e d  a c t i v i t i e s  c a n  b e  d i v i d e d  i n t o

wate r -based  and  land-based .

M o s t  w a t e r - b a s e d  p r o b l e m s  r e s u l t  f r o m  h e a v y  u s a g e  a n d  i n a d e q u a t e  r e s e r -

v o i r  s u r f a c e  a r e a . A t  s i t e s  s u c h  a s  B e a v e r  L a k e ,  A r k a n s a s ,  B e r l i n  R e s e r v o i r ,

Ohio, a n d  Y o u g h i o g h e n y  L a k e ,  P e n n s y l v a n i a ,  p l e a s u r e  b o a t i n g ,  w a t e r s k i i n g ,

a n d  f i s h i n g  a l m o s t  c o n s t a n t l y  i n t e r f e r e  w i t h  e a c h  o t h e r . H o w e v e r , l a rge  l akes

s u c h  a s  L a k e  F r a n c i s  C a s e ,  S o u t h  D a k o t a , L a k e  O k e e c h o b e e ,  F l o r i d a ,  a n d

L e e c h  L a k e ,  M i n n e s o t a ,  d o  n o t  e x p e r i e n c e  c o n g e s t i o n  e v e n  w h e n  u s e  b e c o m e s

heavy , a s  i t  d o e s  o c c a s i o n a l l y . S e v e r a l  a v e r a g e - s i z e  l a k e s  d o  n o t  e x p e r i e n c e

Congest ion, e v e n  w i t h  h e a v y  u s e . A t  C l e a r w a t e r  L a k e ,  M i s s o u r i ,  w a t e r s k i i n g

l a n e s  a r e  s p e c i f i c a l l y  d e s i g n a t e d . A t  o t h e r  l a k e s ,  s u c h  a s  P h i l p o t t ,  V i r g i n i a ,

t h e  n a t u r a l  a t t r i b u t e s  o f  t h e  s i t e  s e p a r a t e  u s e r s ;  f o r  e x a m p l e ,  a  s h o r e l i n e  m a y

h a v e  n a t u r a l  i n l e t s  o r  w a t e r  d e p t h  m a y  p r e c l u d e  a n  a c t i v i t y .  T h i s  h o l d s  t r u e

a t  L a k e  S a r d i s ,  M i s s i s s i p p i ,  a n d  L a k e  S a m  R a y b u r n ,  T e x a s . A t  P e r r y  L a k e ,

f i shermen tend  to  come on  weekdays  and  wate rsk i ie rs  on  weekends .

Lake  access  p rob lems , u s u a l l y  c a u s e d  b y  a  s c a r c i t y  o f  b o a t  r a m p s ,  o c c u r

a t  1 0  s i t e s . E i t h e r  t h e  r a m p s  a r e  s c a r c e  r e l a t i v e  t o  t h e  n u m b e r  o f  p e r s o n s

w h o  w a n t  t o  p u t  t h e i r  b o a t s  i n  t h e  w a t e r , o r  t h e  r a m p s  a r e  u s e d  f o r  a c t i v i t i e s ,

l i k e  s w i m m i n g  o r  f i s h i n g , f o r  w h i c h  t h e y  w e r e  n o t  i n t e n d e d .  O t h e r  c o m m o n

a c c e s s  p r o b l e m s  s t e m  f r o m  a  l a c k  o f  s u f f i c i e n t  s h o r e l i n e  f o r  s w i m m i n g  o r  p i c -

n ick ing .
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A w a y  f r o m  t h e  l a k e s ,  l a n d - b a s e d  c o n g e s t i o n  i s  r e l a t e d  p r i m a r i l y  t o  p a r k -

i n g  s h o r t a g e s ,  n o i s e , a n d  i n s u f f i c i e n t  c a m p i n g  a n d  d a y - u s e  s p a c e . Such  p rob-

l e m s  a r e  e n c o u n t e r e d  m o r e  f r e q u e n t l y  i n  w e l l - d e v e l o p e d  a r e a s ,  s u c h  a s  t h e

dam s i te  and  the  a reas  tha t  a re  a lso  S ta te  parks .

A t  n i n e  s i t e s , a c t i v i t i e s  b y  d a y  u s e r s  a n d  c a m p e r s  o c c a s i o n a l l y  c o n f l i c t .

A t  t i m e s , t h e s e  t w o  g r o u p s  c o m p e t e  f o r  f a c i l i t i e s  a n d  l a k e  a c c e s s . For exam-

p l e ,  d a y  u s e r s  t r a v e l  t h r o u g h  c a m p s i t e s  e n  r o u t e  t o  t h e  l a k e s  a t  G r a p e v i n e ,

T e x a s , a n d  B e r l i n ,  O h i o . T o  c o n t r o l  t h i s ,  s e v e r a l  s i t e s  h a v e  s e p a r a t e d  t h e s e

t w o  g r o u p s  o f  u s e r s  b y  d e s i g n a t i n g  a  s e c t i o n  o f  t h e  s i t e  a s  a  p a r k  w h e r e

camping  fac i l i t i es  can  be  used  by  permi t  o r  fee  on ly .

4 . 8  W A T E R  Q U A L I T Y

W a t e r  q u a l i t y  i s  a n  i m p o r t a n t  c h a r a c t e r i s t i c  o f  t h e  A r m y  C o r p s  s i t e s  c o n -

s i d e r e d  h e r e . H o w e v e r , i t  i s  d i f f i c u l t  t o  d e f i n e  w a t e r  q u a l i t y  i n  a  w a y  t h a t

a l l o w s  v a l i d  c o m p a r i s o n s  a m o n g  s i t e s . T h i s  o n e  c h a r a c t e r i s t i c  c o n t a i n s  m a n y

componen ts . S o m e  a r e  c o r r e l a t e d  t o  t h e  a t t r i b u t e s  o f  t h e  s i t e s ;  s o m e  a r e  r e -

l a t e d  t o  t h e  r e q u i r e m e n t s  o f  t h e  r e c r e a t i o n i s t .  S o m e  c a n  b e  m e a s u r e d  s c i e n t i f -

i c a l l y , w h i l e  o t h e r s  c a n  o n l y  b e  a s s e s s e d  s u b j e c t i v e l y . Many  o f  the  parameters

i n  t h i s  s t u d y - - i n c l u d i n g some o f  each k i n d - - a r e  c o n s i d e r e d  i n  t h i s  s e c t i o n  a s

a r e  w a t e r  q u a l i t y  p r o b l e m s  t h a t  a f f e c t  p a r t i c u l a r  s i t e s .

A l l  4 3  C o r p s  s i t e s  a r e  f r e s h w a t e r  s y s t e m s . S u c h  s y s t e m s  c a n  b e  c l a s s i -

f i e d  e i t h e r  a s  l e n t i c  s y s t e m s , w h i c h  c o n t a i n  s t a n d i n g  w a t e r s  ( e . g . ,  l a k e s ) ,  o r

a s  l o t i c  s y s t e m s , w h i c h  c o n t a i n  r u n n i n g  w a t e r s  ( e . g . ,  r i v e r s ) . A l t h o u g h  n u -

t r i e n t  c y c l e s  a r e  a l i k e ,  p h y s i c a l  a t t r i b u t e s ,  l i f e  c y c l e s ,  a s s i m i l a t i v e  c a p a c i t y ,

a n d  c a u s a l  r e l a t i o n s h i p s  d i f f e r  b e t w e e n  t h e  t w o  s y s t e m s . H o w e v e r ,  b e c a u s e

a l l  o f  t h e  4 3  s i t e s  h a v e  m a n m a d e  i m p o u n d m e n t s , n o n e  f a i l s  c l e a r l y  i n t o  o n e  o r

t h e  o t h e r  c a t e g o r y .
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A  s y s t e m ’ s  a b i l i t y  t o  a c c o m m o d a t e  r e c r e a t i o n  m a y  b e  d e f i n e d  b y  a  s e r i e s

o f  h y d r o l o g i c a l ,  p h y s i c a l ,  c h e m i c a l ,  a n d  b i o l o g i c a l  p a r a m e t e r s . B o t h  r e l a t i v e

a n d  a b s o l u t e  l e v e l s  o f  t h e s e  v a r i a b l e s  a r e  i m p o r t a n t  i n  d e s c r i b i n g  e x i s t i n g  c o n -

d i t i ons . S y n e r g i s t i c  e f f e c t s  a r e  a l s o  i m p o r t a n t  b u t  d i f f i c u l t  t o  d e s c r i b e .  I n d i -

v i d u a l  p a r a m e t e r s  a n d  o v e r a l l  m e a s u r e s  o f  w a t e r  q u a l i t y  t h r o u g h  i n d e x e s  a r e

d i s c u s s e d  i n  t h e  f o l l o w i n g  s u b s e c t i o n s . T a b l e  4 - 8  l i s t s  t h e  a n n u a l  m e a n  v a l u e

o f  p a r a m e t e r s  t h o u g h t  t o  b e  i m p o r t a n t  t o  r e c r e a t i o n  a t  t h e  s a m p l e  s i t e s . These

d a t a  a r e  f r o m  t h e  v a r i o u s  a g e n c i e s  r e p o r t i n g  t o  t h e  U S G S  W A T S T O R E  s y s t e m .

For  s i tes  tha t  had severa l  mon i to r ing  s ta t ions ,  an  average was used.

4 . 8 . 1  H y d r o l o g i c a l  P a r a m e t e r s

T h e  a t m o s p h e r e  a n d  c a t c h m e n t  a r e a  o f  a  s i t e  c a n  b e  c h a r a c t e r i z e d  b y  h y -

d ro log ica l  pa ramete rs . T h e s e  m e a s u r e  p r o p e r t i e s  o f  a t m o s p h e r e ,  p r e c i p i t a t i o n ,

erosion, a n d  v e g e t a t i o n . T h e s e  p a r a m e t e r s  a r e  i m p o r t a n t  c h a r a c t e r i s t i c s  f o r

t h i s  s t u d y  b e c a u s e  t h e y  c a n  d i r e c t l y  i n f l u e n c e  b o t h  r e c r e a t i o n  a n d  t h e  l e v e l s

o f  o the r  pa ramete rs . G i v e n  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  o f  t h e  4 3  s i t e s ,  e a c h

s i t e  h a s  a  u n i q u e  s e t  o f  s u c h  c h a r a c t e r i s t i c s . However ,  because  o f  da ta  l im i ta -

t ions ,  on ly  a  qua l i ta t ive  d iscuss ion is  poss ib le .

C l i m a t e  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  h y d r o l o g i c a l  p a r a m e t e r s .  V a r i a t i o n s

i n  c l i m a t e  c a n  a f f e c t  t h e  a c t i v i t i e s  s u p p o r t e d  b y  a  s i t e . F o r  e x a m p l e ,  L a k e

W a s h i n g t o n  h a s  l o n g  r a i n y  s e a s o n s , T e x a s  l a k e s  s i m m e r  i n  h o t  s u m m e r s ,  a n d

M i n n e s o t a  s i t e s  f r e e z e  u p  d u r i n g  c o l d  w i n t e r s ; t h e  a c t i v i t i e s  e n j o y e d  i n  e a c h

s i t e  r e f l e c t  t h e s e  d i f f e r e n c e s . S e v e r a l  a r e a s  s u c h  a s  t h o s e  i n  A r k a n s a s  a n d

C a l i f o r n i a  e x p e r i e n c e  f e w  e x t r e m e s  o f  t e m p e r a t u r e  o r  m o i s t u r e .  T h e  n e t  r e s u l t

o f  c l i m a t i c  f l u c t u a t i o n s  i s  u s u a l l y  a  v a r i a t i o n  i n  t h e  i n t e n s i t y  o f  a c t i v i t y  a t  c e r -

tain t imes of the year.
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I n  a d d i t i o n , c h a n g e s  i n  c l i m a t e  c a u s e  c h a n g e s  i n  t r a v e l  p a t t e r n s . Texas

lakes , w h i c h  a r e  p o p u l a r  i n  s p r i n g ,  a r e  t o o  h o t  f o r  s u m m e r  u s e . D u r i n g  t h i s

p e r i o d , t h e  r e c r e a t i o n i s t s  g o  e l s e w h e r e , t r a v e l i n g  n o r t h  t o  A r k a n s a s  s i t e s  t o

a v o i d  t h e  h e a t . M i n n e s o t a  s i t e s  a t t r a c t  v a c a t i o n e r s  i n  t h e  s u m m e r  w h o  g o

e l s e w h e r e  i n  w i n t e r . I n  a d d i t i o n , t h o s e  w h o  u s e  t h e  s i t e s  a r e  i n f l u e n c e d  b y

charac te r i s t i cs  o f  the  ca tchment  a rea .

C a t c h m e n t  a r e a s  d i f f e r  d e p e n d i n g  o n  l a n d  u s e  a n d  t e r r a i n . T h e  i m p o r -

t a n c e  o f  t h e s e  d i f f e r e n c e s  w i l l  b e  d i s c u s s e d  i n  t h e  n e x t  f e w  s e c t i o n s .  C a n t o n ,

Oklahoma, F r a n c i s  C a s e ,  S o u t h  D a k o t a ,  a n d  P e r r y  a n d  P o m o n a ,  K a n s a s ,  a l l  o f

w h i c h  a r e  i n  f a r m l a n d  a r e a s , a r e  s u b j e c t  t o  p e s t i c i d e  p o l l u t i o n  c a r r i e d  i n  r u n -

o f f  w a t e r . O k e e c h o b e e ,  F l o r i d a , i s  i n  a  l o w - l y i n g  m a r s h  a r e a  t h a t  f l o o d s  a n d

r e c e i v e s  l o a d i n g s  o f  n u t r i e n t s  f r o m  l o c a l  d a i r i e s . T h e  w a t e r s  b e h i n d  t h e  d a m s

w i t h  l o c k s  a r e  s u b j e c t  t o  i n d u s t r i a l  a n d  u r b a n  e f f l u e n t s  a s  w e l l  a s  t o  l a r g e

f l u c t u a t i o n s  i n  f l o w . E x c e p t  f o r  t h e  s i t e s  m e n t i o n e d  a b o v e ,  m o s t  r e s e r v o i r s

a r e  i n  m o u n t a i n o u s  o r  h i l l y  t e r r a i n . A l t h o u g h  t h i s u s u a l l y  m e a n s  c l e a r e r

w a t e r , i t  a l s o  m e a n s  t h a t  l a k e  l e v e l s  c a n  v a r y  g r e a t l y  w i t h  t h e  s e a s o n ,  t h u s

i n f l u e n c i n g  u s e  o f  t h e  s i t e  f o r  r e c r e a t i o n  p u r p o s e s .

4 . 8 . 2  P h y s i c a l  P a r a m e t e r s

P h y s i c a l  p a r a m e t e r s ,  i n c l u d i n g  t u r b i d i t y ,  c o l o r ,  t e m p e r a t u r e ,  o d o r ,  a n d

t a s t e , a r e  w e l l - k n o w n  m e a s u r e s  o f  w a t e r  q u a l i t y . O f t e n ,  t h e s e  c h a r a c t e r i s t i c s

r e s u l t  i n  c l e a r l y  r e c o g n i z a b l e  c o n d i t i o n s  a n d  w i l l  t h e r e f o r e  i n f l u e n c e  t h e  a t t r a c -

t i v e n e s s  o f  s i t e s  f o r  r e c r e a t i o n  p u r p o s e s . The measures  may vary  s ign i f i can t l y

f r o m  p l a c e  t o  p l a c e  w i t h i n  a  s i t e . I n  a d d i t i o n , v a r i a t i o n s  m a y  b e  c a u s e d  b y

season, t i m e  o f  d a y ,  w a t e r  d e p t h ,  a n d  w a t e r  f l o w . Wh i le  a l l  t hese  pa ramete rs

a r e  i m p o r t a n t , o n l y  t u r b i d i t y  a n d  t e m p e r a t u r e  w i l l  b e  d i s c u s s e d  h e r e  b e c a u s e

of  da ta  l im i ta t ions .
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T u r b i d i t y , t h e  p r e s e n c e  o f  s u s p e n d e d  s o l i d s , may  be  caused  by  manmade

o r  n a t u r a l  o c c u r r e n c e s . I t  c a n  b e  m e a s u r e d  i n  t w o  w a y s .  A  S e c h i  d i s c  i n d i -

c a t e s  t h e  t r a n s p a r e n c y  o f  w a t e r  b y  t h e  d i s t a n c e  ( b e l o w  t h e  s u r f a c e )  a t  w h i c h

i t  d i s a p p e a r s  f r o m  v i e w . A l t e r n a t i v e l y , J a c k s o n  t u r b i d i t y  u n i t s  ( J T U )  a r e

o b t a i n e d  b y  a  s c o p e  p l a c e d  i n  t h e  w a t e r . Bo th  measures - - w h e r e  a v a i l a b l e - - a r e

presen ted  fo r  each  s i te  in  Tab le  4 -8 .

T u r b i d i t y  i n f l u e n c e s  w a t e r  q u a l i t y  i n  s e v e r a l  w a y s .  A  s y s t e m ’ s  b i o l o g i c a l

p r o d u c t i v i t y  d e p e n d s  o n  t h e  a m o u n t  o f  i n c o m i n g  s u n l i g h t ,  a n d  m a t e r i a l  s u s -

p e n d e d  i n  t h e  w a t e r  f i l t e r s ,  o r  b l o c k s ,  t h e  s u n s h i n e . T u r b i d i t y  c a n  s i g n i f i -

c a n t l y  r e d u c e  r e c r e a t i o n a l  v a l u e  b y  l i m i t i n g  t h e  g r o w t h  o f  l a k e  v e g e t a t i o n ,

w h i c h  p r o v i d e s  f o o d  a n d  p r o t e c t i o n  f o r  f i s h . A t  s e v e r a l  s i t e s ,  h i g h  t u r b i d i t y

i s  a  p r o b l e m . A t  D e w e y  L a k e ,  K e n t u c k y ,  f o r  e x a m p l e ,  t u r b i d i t y  i s  c a u s e d  b y

f i n e  s i l t ,  g e n e r a t e d  b y  l o c a l  m i n i n g  o p e r a t i o n s ,  t h a t  i s  w a s h e d  i n t o  t h e  l a k e .

B e c a u s e  t h e s e  s o l i d s  a r e  s o  l i g h t w e i g h t , t h e y  r e m a i n  s u s p e n d e d  f o r  l o n g  p e r i -

ods. A s  s h o w n  i n  T a b l e  4 - 8 ,  B e n b r o o k  L a k e ,  T e x a s ,  a n d  A r k a n s a s  R i v e r  L o c k

a n d  D a m  N o .  2 ,  A r k a n s a s , w e r e  a l s o  h i g h  i n  t u r b i d i t y . A l t h o u g h  m e a s u r e s

a r e  n o t  a v a i l a b l e , t h e  w a t e r  a t  o t h e r  d a m s  w i t h  l o c k s  c a n  a l s o  b e  e x p e c t e d  t o

b e  t u r b i d . I n  t h e s e  c a s e s , t h e  w a t e r  m o v e m e n t  p r e v e n t s  t h e  s o l i d s  f r o m  s e t -

t l i n g . H o w e v e r , f o r  t h e  m o s t  p a r t , C o r p s  r e s e r v o i r s  w i t h o u t  l o c k s  c o n t a i n

c lea r  wa te r - - s o  c l e a r  t h a t  i t  i s  c o m m o n  t o  f i n d  s i t e s  w i t h  S e c h i  d i s k  r e a d i n g s

of 3 to 4 feet.

T e m p e r a t u r e  i s  a  m a j o r  d e t e r m i n a n t  o f  b i o l o g i c a l  a n d  c h e m i c a l  a c t i v i t y  i n

water . I t  c a n  i n f l u e n c e  a l g a e  g r o w t h ,  f i s h  p o p u l a t i o n s ,  p h y s i o l o g i c a l  r e s p o n s e s

in  sw immers , a n d  t h e  g e n e r a l  s a t i s f a c t i o n  d e r i v e d  f r o m  w a t e r - b a s e d  a c t i v i t i e s .

S e v e r a l  a s p e c t s  o f  t h e  4 3  C o r p s  s i t e s  d e t e r m i n e  w a t e r  t e m p e r a t u r e .  T h e  m o s t
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Project name

Table 4-8. Mean Water Quality Parameters and Index Values, for June through
September,  by Si te

Dissolved
Temper- oxygen Fecal Sechi

Site ature (saturat ion T u r b i d i t y coliform d isk
Index

number ( °C )  pH percent) BOD
5
 (JTU) (per 100 mL) ( inches) RFF NSF

Allegheny River System, PA

Arkabut la Lake, MS

Lock and Dam No. 2 (Arkansas River
Navigation System), AR

Beaver Lake, AR

Bel ton Lake,  TX

Benbrook Lake,  TX

Ber l in Reservoir ,  OH

Blakely Mt. Dam, Lake Ouachita, AR

Canton Lake, OK

Clear-water Lake, MO

Cordell Hull Dam and Reservoir, TN

DeGray Lake, AR

Dewey Lake, KY

Ft. Randall, Lake Francis Case, SD

Grapevine Lake,  TX

Greers Ferry Lake, AR

Grenada Lake, MS

Hords Creek Lake,  TX

Isabella Lake, CA

Lake Okeechobee and Waterway, FL

Lake Washington Ship Canal, WA

Leech Lake, MN

300 23 7 .4 90 NA NA

301 NA 8.1 NA NA NA

302 18 7.7 92 2 .5 50

303 12 7 .5

304 21 7 .9

305 20 7.7

306 20 7 .2

307 16 6 .9

308 16 8 .0

309 17 7.7

310 15 7 .2

311 NA NA

312 NA NA

313 7 7 .6

314 17 7.8

315 17 6 .9

316 NA NA

317 19 7 .9

318 17 7 .5

319 26 8 .3

320 15 7.6

321 7 7.9

NA

66

98

55

93

101

NA

92

NA

NA

NA

94

NA

90

95

94

98

NA

5.2

NA

2.4

2.4

2.2

NA

8.2

2.1

NA

NA

NA

17.0

7.8

NA

NA

NA

1.3

NA

2.0

11

NA

63

16

7

14

NA

11

NA

NA

NA

40

8

NA

NA

4

16

2

0

NA

NA

230

25

NA

189

2

46

NA

NA

20

NA

NA

NA

16

79

NA

7

NA

3

14

0

NA 6.66

NA 6.48

NA 6.04

NA 6.74

56 6.66

NA 4.26

31 7.71

NA 8.10

NA 7.10

47 6.05

34 7.96

NA 6.66

NA 6.66

NA 6.66

NA 5.77

NA 6.23

NA 6.66

NA 7.99

43 7.46

37 8.51

NA 7.92

NA 8.60

64.33

63.35

64.69

60.39

68.95

38.87

57.76

78.24

71.83

57.43

76.79

64.33

64.33

65.41

49.65

60.41

64.33

70.91

65.61

74.41

76.89

82.63

( c o n t i n u e d )
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Table 4-8 (continued)

Project name

Dissolved
Temper- oxygen Fecal Sechi

Site ature (saturat ion T u r b i d i t y coliform d isk
Index

number (°C) pH percent) BOD
5

 (JTU) (per 100 mL) ( inches) RFF NSF

Melvern Lake, KS 322 24 7 .8

Millwood Lake, AR 323 21 7 .5

Mississippi River Pool No. 3, MN 324 11 7 .9

Mississippi River Pool No. 6, MN 325 12 8 .0

Navarro Mi l ls  Lake,  TX 327 22 7.6

New Hogan Lake, CA 328 21 7.8

New Savannah Bluff Lock & Dam, GA 329 N A N A

Norfork Lake, AR 330 12 7.8

Ozark Lake, AR 331 NA NA

Perry Lake, KS 332 24 8.3

Phi lpott  Lake, VA 333 18 9.1

Pine River, MN 334 NA 7.7

Pokegama Lake, MN 335 NA 7.7

Pomona Lake, KS 336 22 7.9

Proctor Lake, TN 337 23 7.6

Rathbun Reservoir ,  IO 336 23 7.7

Sam Rayburn Dam & Reservoir, TX 339 19 6 . 8

Sardis Lake, MS 340 NA N A

W aco Lake, TX 343 NA N A

Whi tney Lake,  TX 344 N A NA

Youghiogheny River Lake, PA 345 16 6 .9

86

103

87

97

NA

100

NA

148

NA

98

NA

NA

NA

3 4

NA

90

78

NA

NA

NA

NA

15.0

NA

3.8

NA

NA

13

NA

4

NA

17

NA

2

NA

NA

NA

20

1

NA

NA

NA

8

6

NA

17

8

NA

1

NA

3

NA

6

NA

0

0

21

NA

14

NA

NA

NA

NA

3

6

NA

227

151

NA

NA

NA

43

NA

10

N A

0

0

33

NA

NA

NA

NA

NA

NA

NA

41 6.93 52.35

NA 7.21 73.55

NA 6.44 65.88

NA 6.55 68.53

NA 6.66 64.78

50 6.37 51.18

NA 6.66 64.33

NA 7.32 71.72

NA 6.66 64.33

32 6.57 56.15

NA 3.73 45.43

NA 8.60 82.70

NA 8.14 78.02

18 7.33 55.54

NA 6.66 61.65

28 5.49 49.33

77 7.28 74.15

NA 6.66 64.33

NA 6.66 68.95

NA 6.66 64.33

NA 6.34 48.54

Source: U.S. Department of the Interior, 1983, National Water Quality Data Exchange, U.S. Geological Survey.

NA = Not avai lable.
BOD

5
 = Biological oxygen demand for 5 days

JTU = Jackson Turbidity Units
RFF = Resources for  the Future
NSF = National Sanitation Foundation



i m p o r t a n t  f a c t o r s  a r e  g e o g r a p h i c a l  l o c a t i o n  o f  t h e  s i t e s ,  t h e  d e p t h  o f  t h e  l a k e ,

and  the  des ign  o f  the  impoundment .

B e c a u s e  t h e  s i t e s  a r e  l o c a t e d  i n  d i f f e r e n t  p a r t s  o f  t h e  c o u n t r y ,  t e m p e r a -

t u r e s  o f  t h e i r  w a t e r s  v a r y  w i d e l y  ( T a b l e  4 - 8 ) . B u t  m o s t  o f  t h e  s i t e s  r e p o r t e d

a v e r a g e  t e m p e r a t u r e s  i n  t h e  r a n g e  o f  15° to 23° C .  T h e  M i n n e s o t a  s i t e s ,  a l o n g

w i t h  N o r f o r k ,  A r k a n s a s ,  w e r e  n o t i c e a b l y  c o l d e r ,  a n d  L a k e  O k e e c h o b e e ,  F l o r i -

d a , w a s  m u c h  w a r m e r . I n  r e s p o n s e  t o  t h e s e  d i f f e r e n t  t e m p e r a t u r e  r a n g e s ,

t h e  m i x  o f  a c t i v i t i e s  v a r i e s  f r o m  s i t e  t o  s i t e .

A  s i t e ’ s  p h y s i c a l  c h a r a c t e r i s t i c s  c a n  a l s o  i n f l u e n c e  t h e  w a t e r  t e m p e r a t u r e .

T w o  i m p o r t a n t  c h a r a c t e r i s t i c s  a r e  t h e  d e p t h  o f  t h e  w a t e r  a n d  t h e  d e p t h  i n

r e l a t i o n  t o  t h e  s u r f a c e  a r e a . D e e p  l a k e s  w i t h  r e l a t i v e l y  s m a l l  s u r f a c e  a r e a s

t e n d  t o  e x p e r i e n c e  t e m p e r a t u r e  s t r a t i f i c a t i o n . I n  t h e m ,  t h e  w a t e r  l e v e l s  d i f f e r

i n  t e m p e r a t u r e  a n d  a m o u n t  o f  d i s s o l v e d  o x y g e n . D i s s o l v e d  o x y g e n  i n  t h e  u p -

p e r  l e v e l s  d o e s  n o t  m i x  w i t h  t h a t  i n  t h e  l o w e r  l e v e l s . I n  t h e  d e e p e r  w a t e r ,

l a c k  o f  d i s s o l v e d  o x y g e n  c a u s e s  v e g e t a b l e  a n d  a n i m a l  l i f e  t o  d e c a y .  S o  l a r g e

a m o u n t s  o f  n u t r i e n t s  b e c o m e  s t o r e d  a t  l o w e r  l e v e l s ,  w h i l e  i n  t h e  u p p e r  l e v e l s ,

d i s s o l v e d  o x y g e n  r e m a i n s  h i g h .

D u r i n g  t h e  s p r i n g  a n d  f a l l , s u n s h i n e  a n d  a i r  t e m p e r a t u r e  a f f e c t  t h e  t e m -

p e r a t u r e  o f  t h e  u p p e r  w a t e r . T e m p e r a t u r e  d i f f e r e n t i a l s  l e s s e n ,  a n d  d i s s o l v e d

o x y g e n  m i x e s  w i t h  t h e  n u t r i e n t s . T h i s  p r o c e s s  l e a d s  t o  a l g a e  b l o o m s ,  w h i c h

aga in  decay , o f t e n  c r e a t i n g  a  d i s t i n c t i v e  o d o r .

A l t h o u g h  t h e  p r o c e s s  o f  m i x i n g  o c c u r s  t w i c e  a  y e a r ,  t h e  s u m m e r  s t r a t i f i -

c a t i o n  h a s  a  g r e a t e r  i m p a c t  o n  r e c r e a t i o n . S t ra t i f i ca t ion  may no t  be  so  ex t reme

i n  w i n t e r  i n  l o c a t i o n s  w h e r e  t h e  t e m p e r a t u r e s  d o  n o t  f a l l  s i g n i f i c a n t l y . How-

e v e r , i n  c e r t a i n  a r e a s ,  t h e  l e v e l  o f  d i s s o l v e d  o x y g e n  a t  t h e  b o t t o m  o f  t h e  l a k e
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i s  n e a r  z e r o . T h e s e  e u t r o p h i c  c o n d i t i o n s  h a v e  a d d i t i o n a l  i m p l i c a t i o n s  f o r  w a t e r

q u a l i t y , i n c l u d i n g  t h e  m i x i n g  o f  p h o s p h a t e  w i t h  h e a v y  m e t a l s .

M o s t  o f  t h e  r e s e r v o i r s  a r e  m o n i t o r e d  f o r  s t r a t i f i c a t i o n .  S e v e r a l  o f  t h e  4 3

l a k e s  e x p e r i e n c e  s t r a t i f i c a t i o n . T h e  m o r e  s i g n i f i c a n t  p r o b l e m s  o c c u r  a t  B e r l i n ,

Oh io , a n d  Y o u g h i o g h e n y ,  P e n n s y l v a n i a . O n e  e x c e p t i o n  i s  L a k e  O k e e c h o b e e ,

w h i c h ,  b e c a u s e  i t  i s  s h a l l o w ,  m i x e s  y e a r  r o u n d .

A  t h i r d  f a c t o r  t h a t  i n f l u e n c e s  w a t e r  t e m p e r a t u r e  ( i n  t h i s  c a s e ,  t e m p e r a -

t u r e  b e l o w  t h e  d a m )  i s  t h e  d e s i g n  o f  t h e  d a m  s t r u c t u r e . M o s t  s i t e s  d r a w  w a -

t e r  t h r o u g h  i n t a k e  t o w e r s  s e t  a t  o n e  l e v e l . A s  a  r e s u l t ,  s p i l l w a y  w a t e r  v a r i e s

i n  t e m p e r a t u r e  d e p e n d i n g  u p o n  t h e  s e a s o n . S e v e r a l  s i t e s  h a v e  t h e  a b i l i t y  t o

d r a w  w a t e r  a t  v a r i o u s  l a k e  l e v e l s  a n d ,  t h e r e f o r e ,  c a n  m a i n t a i n  a  c e r t a i n  w a t e r

tempera tu re  downs t ream. Usua l l y  th is  tempera tu re  con t ro l  ma in ta ins  the  neces-

s a r y  h a b i t a t  o f  c o l d - w a t e r  f i s h .

4 .8 .3  Chemica l  Paramete rs

Wate r  can  a lso  be  desc r ibed  by  i t s  chemica l  componen ts ,  na tu ra l  and  man-

made. T h i s  s e c t i o n  d i s c u s s e s  d i s s o l v e d  o x y g e n ,  a c i d i t y  ( p H ) ,  n i t r o g e n  c o m -

pounds ,  meta ls , a n d  c o m p l e x  o r g a n i c s . S a m p l e s  a r e  o f t e n  t a k e n  w h e r e  e f f l u -

e n t s  a r e  e x p e c t e d ,  a n d ,  a s  a  r e s u l t , c h e m i c a l  m e a s u r e s  o f  w a t e r  q u a l i t y  m a y

be b iased s ince  they  do  no t  necessar i l y  descr ibe  a  representa t i ve  sample .

D i s s o l v e d  o x y g e n i s  f r e q u e n t l y  m e a s u r e d  f o r  s e v e r a l  r e a s o n s . I t  i n d i -

c a t e s  t h e  a b i l i t y  o f  a  s y s t e m  t o  p e r f o r m  a e r o b i c  d e c o m p o s i t i o n . L o w  l e v e l s  o f

d i s s o l v e d  o x y g e n  p e r m i t  a n a e r o b i c  d e c o m p o s i t i o n ,  w h i c h  h a s  a n  o f f e n s i v e  o d o r .

F u r t h e r ,  m a n y  f i s h  s p e c i e s  c a n n o t  s u r v i v e  o r  r e p r o d u c e  i n  w a t e r  w i t h  l o w  l e v -

e ls  o f  d isso lved oxygen. C o n t r o l l e d  e x p e r i m e n t s  h a v e  r e l a t e d  f i s h  r e p r o d u c t i o n

t o  l e v e l s  o f  d i s s o l v e d  o x y g e n . T h e  l e v e l  o f  d i s s o l v e d  o x y g e n  i s  i n c r e a s e d  b y
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p h o t o s y n t h e s i s  a n d  t h e  m i x i n g  o f  a t m o s p h e r i c  o x y g e n  a n d  s u r f a c e  w a t e r .  D e -

c reases  a re  p r imar i l y  caused by  decompos i t ion  p rocesses .

S e v e r a l  s i t e s  r e p o r t e d  i n c i d e n c e s  o f  l o w  l e v e l s  o f  d i s s o l v e d  o x y g e n .  B e r -

l i n  L a k e ,  O h i o , L a k e  S a m  R a y b u r n , T e x a s ,  a n d  M i s s i s s i p p i  R i v e r  P o o l  N o .  3 ,

Minnesota , h a v e  h a d  l o w  r e a d i n g s ,  p r o b a b l y  b e c a u s e  o f  u p s t r e a m  e f f l u e n t  d i s -

c h a r g e s  b y  i n d u s t r y  a n d  m u n i c i p a l i t i e s . F o r  t h e  r e m a i n i n g  s i t e s ,  d i s s o l v e d

o x y g e n  w a s  r e l a t i v e l y  g o o d . F i s h  p o p u l a t i o n s  w e r e  n o t  a f f e c t e d  i n  a n y  w a y ,

nor  was  anaerob ic  decompos i t ion  ever  apparen t .

T h e  a c i d i c - b a s i c  r e l a t i o n s h i p s  o f  m i n e r a l  s u b s t a n c e s  a r e  m e a s u r e d  a l o n g  a

pH sca le  o f  1  to  14 . U n d e r  n a t u r a l  c o n d i t i o n s , p H  m a y  r a n g e  f r o m  5 . 0  t o  8 . 6 .

C h a n g e s  w i t h i n  t h i s  p H  r a n g e  m a y  a f f e c t  a  s y s t e m ,  o f t e n  c a u s i n g  a  d e c r e a s e

i n  t h e  p o p u l a t i o n  o f  a  v a r i e t y  o f  o r g a n i s m s ,  i n c l u d i n g  f i s h . I n  a d d i t i o n ,

r e c r e a t i o n i s t s  m a y  e x p e r i e n c e  e y e  i r r i t a t i o n  i f  p H  f a l l s  o u t s i d e  t h e  6 . 5  t o  8 . 3

r a n g e . A l l  o f  t h e  s i t e s  m e a s u r e d  f a l l  w i t h i n  a  n a r r o w  p H  r a n g e . T h e  m a i n

c o n c e r n  i s  l o w  p H  ( a c i d  c o n d i t i o n s ) , wh ich  i s  mos t  l i ke ly  to  occur  in  coo l  a reas

when f low is  low. For  examp le , Dewey  Lake  has  pH p rob lems.

N i t r o g e n  c o m p o u n d s  i n  v a r i o u s  c o m b i n a t i o n s  c a n  a l s o  a f f e c t  w a t e r  q u a l -

i t y . N i t r a t e s  a r e  f o r m e d  b y  t h e  b i o c h e m i c a l  o x i d a t i o n  o f  a m m o n i a . I n  a r e a s

w i t h  l i v e s t o c k  n e a r b y ,  h i g h  l e v e l s  o f  n i t r a t e s  a r e  a  c o n c e r n .  T h e y  c a u s e  a l g a e

b l o o m s  a n d  s u b s e q u e n t  p u n g e n t - s m e l l i n g  d e c a y . A m o n g  t h e  s i t e s ,  o n l y  L a k e

Okeechobee, w h i c h  h a s  d a i r i e s  n e a r b y , w a s  d i r e c t l y  a f f e c t e d  b y  t h i s  p r o b l e m .

A r e a s  n e a r  f a r m l a n d s  a r e  i n d i r e c t l y  a f f e c t e d  b y  f e r t i l i z e r  r u n o f f ,  w h i c h  f e e d s

n i t rogen  compounds  in to  lakes  and  s t reams.

T h e  p r e s e n c e  o f  m e t a l s  c a n  a f f e c t  u s e r s  w h o  c o m e  i n  d i r e c t  w a t e r  c o n t a c t

a n d  i n h i b i t  f i s h  p o p u l a t i o n . M e t a l s  u s u a l l y  s e t t l e  t o  t h e  b o t t o m  o f  a  w a t e r  s y s -

t e m  a n d  a r e  n o t  a  d i r e c t  p r o b l e m . H o w e v e r , t h e s e  c o m p o u n d s  ( o r  e l e m e n t s )
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d o  n o t  d e c o m p o s e  a n d  m a y  b u i l d  u p  i n  t h e  f o o d  c h a i n . I n d u s t r y  e f f l u e n t s  a n d

u r b a n  r u n o f f  a r e  t h e  m a i n  c a u s e s  o f  h e a v y  m e t a l  p o l l u t i o n . H e n c e ,  r i v e r s  s u c h

a s  t h e  M i s s i s s i p p i ,  A l l e g h e n y ,  a n d  A r k a n s a s  a r e  o f  c o n c e r n . D r e d g i n g  o n  t h e

M i s s i s s i p p i  w a s  t h e  o n l y  p r o b l e m  e x p l i c i t l y  c o n s i d e r e d . In  th is  ins tance,  meta ls

on  the  bo t tom were  s t i r red  up  and  in  some cases  p laced  on  the  shore l ines .

P e s t i c i d e s  a n d  s u r f a c e  a c t i v e  a g e n t s  a r e  m a n m a d e  c o m p o u n d s . B o t h  o f

t h e s e  c o m p o u n d s  d e s t r o y  p l a n t  a n d  a n i m a l  l i f e  a n d  t e n d  t o  b u i l d  u p  i n  t h e

h i g h e r  l e v e l s  o f  t h e  f o o d  c h a i n . T h e  v a r i e t y  o f  s o u r c e s  m a k e  c o n c l u s i o n s  o n

e x p e c t e d  l e v e l s  d i f f i c u l t . U r b a n  a r e a s  a n d  f a r m l a n d s  a r e  r e s p o n s i b l e  f o r  t h e

in t roduc t ion  o f  these  compounds .

4 . 8 . 4  B i o l o g i c a l  P a r a m e t e r s

B i o l o g i c a l  p a r a m e t e r s  g i v e  a  r e l i a b l e  e s t i m a t e  o f  t h e  q u a l i t y ,  s i z e ,  a n d

t y p e  o f  a n i m a l  a n d  p l a n t  p o p u l a t i o n  i n  a  s y s t e m . T h e s e  p a r a m e t e r s  m e a s u r e

t h e  p r e s e n c e  o f  o r g a n i s m s  t h a t  d o  n o t  r e a d i l y  a d a p t  t o  c h a n g e . F r e q u e n t l y ,

the parameters are expressed as an average for some per iod of  t ime.

B i o l o g i c a l  o x y g e n d e m a n d  ( B O D )  i s  a  c o m m o n l y  r e p o r t e d  m e a s u r e  t h a t

i n d i c a t e s  t h e  r a t e  o f  o x y g e n  c o n s u m p t i o n  o w i n g  t o  o r g a n i c  d e c o m p o s i t i o n . H i g h

l e v e l s  o f  B O D  a r e  d e t r i m e n t a l  w h e n  c o m b i n e d  w i t h  l o w  l e v e l s  o f  d i s s o l v e d  o x y -

gen. S i t e s  s u c h  a s  M e l v e r n  L a k e ,  K a n s a s ,  a n d  L a k e  R a t h b u n ,  I o w a ,  e x p e r i -

e n c e  t h i s  s i t u a t i o n . A l t e r n a t i v e l y , s i t e s  s u c h  a s  N e w  H o g a n , C a l i f o r n i a ,

Per ry , Kansas, a n d  R a y b u r n ,  T e x a s , a l l  e x p e r i e n c e  h i g h  l e v e l s  o f  B O D  a n d

h i g h  l e v e l s  o f  d i s s o l v e d  o x y g e n . C o n c l u s i o n s  o n  d a m a g e  t o  w a t e r  q u a l i t y  a r e

d i f f i cu l t  to  d raw in  these  cases .

M i c r o b i o l o g i c a l  p a r a m e t e r s  m e a s u r e  t h e  p o s s i b i l i t y  o f  w a t e r b o r n e  d i s e a s e .

M o s t  c o m m o n  i s  a  f e c a l  c o l i f o r m  r e a d i n g  t o  t e s t  f o r  b a c t e r i a  i n t r o d u c e d  b y  a n i -

mal feces. A l l  o f  t h e  4 3  s i t e s  w e r e  c o n s i d e r e d  s a f e  i n  r e g a r d  t o  t h i s  p r o b -
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lem. T h e  o n l y  e x c e p t i o n s  w e r e  M i s s i s s i p p i  R i v e r  P o o l  N o .  3 ,  M i n n e s o t a ,  a n d

A r k a n s a s  R i v e r  L o c k  a n d  D a m  N o .  2 . T h e  h i g h e r  r e a d i n g s  a t  t h e s e  s i t e s  a r e

c a u s e d  b y  m u n i c i p a l  s e w a g e  t r e a t m e n t  p l a n t s . O t h e r  s i t e s  w i t h  h i g h e r  r e a d i n g s

t h a n  t h e  s a m p l e  a v e r a g e  w e r e  B e n b r o o k ,  T e x a s ,  G r e e r  F e r r y ,  A r k a n s a s ,  a n d

M i s s i s s i p p i  R i v e r  P o o l  N o .  6 ,  M i n n e s o t a .

A l g a e  g r o w t h  i s  a n o t h e r  m e a s u r e  o f  m i c r o b i o l o g i c a l  a c t i v i t y . Excep t  a t

h i g h  l e v e l s , a l g a e  a r e  n o t  t o x i c  b u t  r a t h e r  i n d i c a t e  o v e r f e r t i l i z a t i o n  o f  t h e  s y s -

t e m  b y  m a n  o r  o t h e r  m a m m a l s . A l g a e  i s  a  v i s i b l e  a n d  w i d e  n u i s a n c e . Most

s i t e s  e x p e r i e n c e  s o m e  t y p e  o f  a l g a e  g r o w t h . L a k e  O k e e c h o b e e ,  F l o r i d a ,  a n d

L a k e  M i l l w o o d , A r k a n s a s ,  t h e  o n l y  s i t e s  t h a t  h a v e  t a k e n  p r e v e n t i v e  m e a s u r e s ,

h a v e  s p r a y e d  a n d  i n t r o d u c e d  a l g a e - e a t i n g  f i s h .

4 . 8 . 5  I n d e x  V a l u e s

T h e  u s e  o f  i n d i v i d u a l  p a r a m e t e r s  a s  a  m e a s u r e  o f  w a t e r  q u a l i t y  d o e s  n o t

a c c o u n t  f o r  s y n e r g i s t i c  e f f e c t s . The  paramete rs  a lso  sugges t  d i f fe ren t  imp l i ca -

t i o n s  f o r  t h e  o v e r a l l  l e v e l  o f  w a t e r  q u a l i t y . I n  a d d i t i o n , the  match  o f  peop le ’ s

p e r c e p t i o n s  o f  t h e  q u a l i t y  o f  t h e  w a t e r  a n d  p a r a m e t e r  v a l u e s  m a y  a l s o  d i f f e r

a m o n g  t h e  p a r a m e t e r s . F i n a l l y  i t  m a y  b e  m o r e  c o n v e n i e n t  f o r  r e p o r t i n g  p u r -

poses , o r  p o l i c y  f o r m u l a t i o n , t o  h a v e  a  s u m m a r y  w a t e r  q u a l i t y  i n d i c a t o r  t h a t

r e f l e c t s  t h e  o v e r a l l  w a t e r  q u a l i t y .  I n  c o m b i n a t i o n ,  t h e s e  f a c t o r s  h a v e  l e d  t o

t h e  d e v e l o p m e n t  o f  w a t e r  q u a l i t y  i n d e x e s .

T w o  i m p o r t a n t  w a t e r - q u a l i t y  i n d e x e s  h a v e  b e e n  d e v e l o p e d .  T o  d e t e r m i n e

i t s  i n d e x , t h e  N a t i o n a l  S a n i t a t i o n  F o u n d a t i o n  ( N S F )  u s e s  a  c o m p o s i t e  o f  n i n e

paramete rs , a  r a t i n g  o f  q u a l i t y  f o r  e a c h  p a r a m e t e r ,  a n d  a  s e r i e s  o f  w e i g h t s .

T h e s e  v a r i a b l e s  w e r e  r a t e d  a s  i m p o r t a n t  i n  s u r v e y s  o f  w a t e r - q u a l i t y  s p e c i a l -

i s t s . P a r a m e t e r s  c h o s e n  i n c l u d e  d i s s o l v e d  o x y g e n ,  f e c a l  c o l i f o r m ,  p H ,  B O D ,
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t u r b i d i t y ,  n i t r a t e s ,  p h o s p h a t e s ,  t e m p e r a t u r e ,  a n d  t o t a l  s o l i d s .  T a b l e  4 - 8

shows the  NSF index  va lues  in  the  fo rm o f

where

th
q

i
 =  t h e  q u a l i t y  r a t i n g  a r r a i g n e d  t o  t h e  i    pa ramete r

W
i
 =  w e i g h t .

T h e  N S F  i n d e x  w a s  c a l c u l a t e d  f o r  e a c h  o f  t h e  4 3  s i t e s . V a l u e s  r a n g e d

f r o m  a  l o w  o f  3 8 . 8 7  f o r  B e n b r o o k  L a k e ,  T e x a s , t o  a  h i g h  o f  8 2 . 7 0  f o r  P o k e -

gama Lake ,  M inneso ta . T h e  i n d e x  a p p e a r s  t o  p e r f o r m  w e l l  o n  e x p e c t e d  w a t e r -

q u a l i t y  m a t c h e d - i n d e x  v a l u e s . S o m e  e x c e p t i o n s  m a y  b e  t h e  h i g h e r - t h a n -

e x p e c t e d  r a t i n g  a s s i g n e d  t o  M i s s i s s i p p i  R i v e r  P o o l s  N o .  2  a n d  N o .  6 ,  A r k a n s a s

River  Lock  and  Dam No.  2 ,  and  Sam Rayburn  Lake ,  Texas .

T h e  R e s o u r c e s  f o r  t h e  F u t u r e  ( R F F )  i n d e x  i s  b a s e d  u p o n  t h e  N S F  i n d e x .

I n d e x  v a l u e s  a r e  c r e a t e d  f r o m  t h e  f i r s t  f i v e  N S F  p a r a m e t e r s  a n d  a r e  r e l a t e d

t o  t h e  u s e s  a l l o w e d  a t  t h e  s i t e s . A  r a n g e  o f  v a l u e s  o f  0  t o  1 0  w i t h  5  u s e -

d e s i g n a t i o n s  a r e  p o s s i b l e . E x c e p t  f o r  o n e  s i t e , a l l  w e r e  a b o v e  t h e  5 . 1  v a l u e

needed  to  be  accep tab le  fo r  game f i sh ing . P h i l p o t t  L a k e ,  V i r g i n i a ,  h a s  a  v a l u e

o f  3 . 7 3 ,  a n  i n d e x  v a l u e  t h a t  i n d i c a t e s  w a t e r  q u a l i t y  a c c e p t a b l e  o n l y  f o r  b o a t -

ing. T h i s  i s  p u z z l i n g  b e c a u s e  t h e  d i s c u s s i o n s  w i t h  C o r p s  p e r s o n n e l  s u g g e s t e d

t h e  l a k e  h a s  n o  p r o b l e m  w i t h  m a n m a d e  e f f l u e n t s  a n d  i s  a  h i g h - q u a l i t y  f i s h i n g

lake. Leech, Pokegama, a n d  P i n e  L a k e s  i n  M i n n e s o t a ,  a n d  O u a c h i t a  L a k e ,

Arkansas , a l l  h a d  g o o d  w a t e r - q u a l i t y  r a t i n g s ,  a s  e x p e c t e d . T h e  r e m a i n i n g

s i tes  were  w i th in  the  5 .7  to  7 .0  range.
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4 . 9  S U M M A R Y

A l l  s i t e s  u s e d  i n  t h e  t r a v e l  c o s t  m o d e l  a r e  d e s c r i b e d  i n  t h i s  c h a p t e r .  I n

a d d i t i o n ,  v a r i a b l e s  c o n s i d e r e d  i m p o r t a n t  t o  a n  i n d i v i d u a l ’ s  d e c i s i o n  c o n c e r n i n g

r e c r e a t i o n  t r i p s  a r e  p r e s e n t e d . C o n s e q u e n t l y ,  t h i s  i n f o r m a t i o n  s h o u l d  p r o v i d e

i d e a s  c o n c e r n i n g  h o w  t o  m o d e l  t h e  r o l e  o f  s i t e  c h a r a c t e r i s t i c s  f o r  r e c r e a t i o n

d e c i s i o n s .

S e v e r a l  i m p o r t a n t  c o n c l u s i o n s  c a n  b e  d r a w n . F i r s t , d i s t a n c e  f r o m  a n

S M S A ,  l e n g t h  o f  s t a y , a n d  a c t i v i t i e s  a p p e a r  i n t e r r e l a t e d . S i tes  c lose  to  la rge

p o p u l a t e d  a r e a s  t e n d  t o  b e  u s e d  t h r o u g h o u t  t h e  w e e k .  M o s t  o f  t h e  s i t e s  u s e d

r e q u i r e d  s o m e  d r i v i n g , a n d  u s e  i s  n o r m a l l y  f o r  a  w e e k e n d  o r  a t  l e a s t  a  f u l l

d a y . O t h e r  s i t e s  t h a t  r e q u i r e  m o r e  t h a n  a n  h o u r  o f  d r i v i n g  t e n d  t o  d r a w  v i s i -

t o r s  f o r  l o n g e r  t h a n  a  w e e k e n d . A c t i v i t i e s  a l s o  a r e  l i n k e d  t o  h o w  f a r  p e o p l e

a r e  w i l l i n g  t o  t r a v e l . S i t e s  t h a t  a r e  u n i q u e  i n  o f f e r i n g  s o m e  a c t i v i t y  d r a w

u s e r s  f r o m  a  l a r g e r  t h a n  a v e r a g e  r a d i u s . T h e s e  u n i q u e  a c t i v i t i e s  a r e  g e n e r a l l y

c a u s e d  b y  a t t r i b u t e s  s u c h  a s  d e e p  w a t e r , s c e n e r y ,  o r  g o o d  f i s h  h a b i t a t .

A v a i l a b i l i t y  o f  f a c i l i t i e s  i s  a l s o  r e l a t e d  t o  t h e  p a r t i c i p a t i o n  o f  S t a t e  a n d

loca l  agenc ies . S e v e r a l  s i t e s  a r e  w e l l - d e v e l o p e d  o w i n g  t o  t h e  i n c o r p o r a t i o n  o f

S t a t e  a n d  l o c a l  p a r k s . I n  s e v e r a l  c a s e s , t h i s  d e v e l o p m e n t  t a k e s  t h e  f o r m  o f

c a m p g r o u n d s  a n d  o u t d o o r  p o o l s ;  i n  o t h e r s , w i l d l i f e  a r e a s  a r e  m a i n t a i n e d .  I n

a l l  c a s e s ,  t h e  f a c i l i t i e s  p r o v i d e d  w i d e n  t h e  s c o p e  o r  q u a l i t y  o f  a c t i v i t i e s  a t  t h e

s i t e .

C o n g e s t i o n  v a r i e s  a m o n g  s i t e s  a n d  t i m e  p e r i o d s .  S e v e r a l  s i t e s  a r e  n e v e r

c o n g e s t e d , e v e n  i n  p e a k  u s e  p e r i o d s ; o t h e r s  a r e  a l w a y s  c o n g e s t e d . F o r  t h e

m o s t  p a r t , c o n g e s t i o n  i s  n o t i c e a b l y  w o r s e  d u r i n g  s u m m e r  h o l i d a y s  r a t h e r  t h a n

o n  w e e k d a y s . When conges t ion  occurs ,  mos t  ac t i v i t i es  a re  a f fec ted .
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T h e  w a t e r  q u a l i t y  l e v e l s  w e r e  g e n e r a l l y  o f  c o m p a r a b l e  m a g n i t u d e s  a c r o s s

t h e  4 3  s i t e s  w i t h  a l l  s i t e s  h a v i n g  w a t e r - q u a l i t y  l e v e l s  c a p a b l e  o f  s u p p o r t i n g

g a m e  f i s h i n g . W h e n  o t h e r  c o m p l e m e n t a r y  a t t r i b u t e s - - f o r  e x a m p l e ,  t h e  h y d r o -

geo log ic  makeup , c h a r a c t e r  o f  t h e  s h o r e l i n e , o r  t h e  p r e s e n c e  o f  a  c o l d w a t e r

g a m e f i s h  s t o c k i n g  p r o g r a m - - a r e  c o m b i n e d  w i t h  t h e  w a t e r  q u a l i t y ,  t h e  s e t t i n g

fo r  top  leve l  gamef ish ing  i s  idea l .

I n  c o n c l u s i o n , t h e  4 3  C o r p s  o f  E n g i n e e r s  s i t e s  e x h i b i t  a  s u b s t a n t i a l  r a n g e

o f  a t t r i b u t e s  t h a t  a r e  i m p o r t a n t  t o  p r o v i d i n g  w a t e r - b a s e d  r e c r e a t i o n . T h e

a t t r i b u t e s  i n c l u d e  b o t h  m a n m a d e  a n d  n a t u r a l  p h y s i c a l  c h a r a c t e r i s t i c s ,  c o m p l e -

m e n t a r y  r e c r e a t i o n  f a c i l i t i e s , a n d  r e a s o n a b l y  g o o d  w a t e r  q u a l i t y  l e v e l s . Exac t -

l y  h o w  i m p o r t a n t  a n y  o f  t h e s e  a t t r i b u t e s  a r e  f o r  t h e  g e n e r a l i z e d  t r a v e l  c o s t

mode l  i s  an  empi r i ca l  ques t ion  to  be  answered  in  subsequent  chap te rs .
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C H A P T E R  5

T H E  R E P R E S E N T A T I V E N E S S  O F  T H E  D A T A

5 . 1  I N T R O D U C T I O N

T h e  u l t i m a t e  u s e f u l n e s s  o f  t h e  e s t i m a t e d  b e n e f i t s  f o r  i m p r o v e d  w a t e r  q u a l -

i t y  a n d  o f  t h e  e f f e c t s  o f  s p e c i f i c  r e c r e a t i o n  a c t i v i t i e s  o n  t h o s e  e s t i m a t e s  w i l l

h i n g e  o n  t h e  q u a l i t y  o f  t h e  d a t a  u s e d  i n  m o d e l s  t h a t  g e n e r a t e  t h e m .  T h e  t w o

p r e v i o u s  c h a p t e r s  h a v e  d e s c r i b e d  t h e  d a t a  o n  t h e  U . S .  A r m y  C o r p s  o f  E n g i -

n e e r s  s i t e s  t h a t  r e p r e s e n t  t h e  u n i v e r s e  o f  t h e  d a t a  t o  b e  u s e d  i n  d e v e l o p i n g

t h e  e m p i r i c a l  r e s u l t s . T h e  l o g i c a l  q u e s t i o n  t o  b e  a s k e d  i s  h o w  r e p r e s e n t a t i v e

are  these  da ta  o f  a l l  wa te r -based  rec rea t ion .

T h i s  c h a p t e r  e x p l o r e s  t w o  d i m e n s i o n s  o f  t h e  r e p r e s e n t a t i v e n e s s  q u e s t i o n :

i t s  d e m a n d  s i d e  a n d  i t s  s u p p l y  s i d e . T h e  d e m a n d  s i d e  i n v e s t i g a t i o n  c o m p a r e s

u s e r s  o f  C o r p s  s i t e s  w i t h  o t h e r  r e c r e a t i o n i s t s  o n  F e d e r a l  E s t a t e  l a n d s  a n d  w i t h

a l l  U . S .  r e c r e a t i o n i s t s .  T o  a p p r a i s e  t h e  s u p p l y  s i d e ,  w e  c o m p a r e  t h e  m i x  o f

r e c r e a t i o n  a c t i v i t i e s  s u p p o r t e d  b y  a  C o r p s  o f  E n g i n e e r s  s i t e  w i t h  a c t i v i t y  m i x e s

o f  a n  e x t e n s i v e  s a m p l e  o f  w a t e r - b a s e d  r e c r e a t i o n  s i t e s  i n  t h e  U n i t e d  S t a t e s .

T h i s  s a m p l e  i n c l u d e s  b o t h  F e d e r a l  E s t a t e  l a n d s  a n d  S t a t e  p a r k s . T h e  d a t a

u s e d  i n  t h e  s u p p l y  s i d e  c o m p a r i s o n  a r e  a d a p t e d  t o  o b t a i n  a  v e r y  r o u g h  a p -

p r a i s a l  o f  t h e  n u m b e r  o f  w a t e r - b a s e d  s i t e s  t h a t  a r e  p o t e n t i a l  s u b s t i t u t e s  f o r

t h e  C o r p s  o f  E n g i n e e r s  s i t e s  u s e d  i n  t h e  e m p i r i c a l  a n a l y s i s .  I n  t h i s  a d m i t t e d l y

c r u d e  e f f o r t ,  t h r e e  s i t e s  i l l u s t r a t e  t h e  p r o b l e m s  i m p o s e d  b y  t h e  l a c k  o f  d a t a

o n  a c t u a l  s u b s t i t u t e s  c o n s i d e r e d  b y  t h e  r e c r e a t i o n i s t s . A n  a l t e r n a t i v e  a p p r o a c h

t o  t h e  s u b s t i t u t e  s i t e  p r o b l e m  i s  p r e s e n t e d  i n  t h e  c o n c l u d i n g  s e c t i o n  o f  t h i s

chapter.
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S p e c i f i c a l l y ,  S e c t i o n  5 . 2  c o m p a r e s  t h e  c h a r a c t e r i s t i c s  o f  u s e r s  t o  a p p r a i s e

t h e  d e m a n d  s i d e .  S e c t i o n  5 . 3  d i s c u s s e s  t h e  b a s i s  f o r  c o m p a r i n g  t h e  s u p p l y

s i d e ,  S e c t i o n  5 . 4  c o m p a r e s  t h e  a c t i v i t i e s  o n  w a t e r - b a s e d  F e d e r a l  E s t a t e  l a n d s ,

a n d  S e c t i o n  5 . 5  c o v e r s  t h e  S t a t e  r e c r e a t i o n  a r e a s .  S e c t i o n  5 . 6  p r o v i d e s  t h e

i l l u s t r a t i v e  a p p r a i s a l  o f  s u b s t i t u t i o n  o p p o r t u n i t i e s  f o r  t h e  s i t e s .  S e c t i o n  5 . 7

conc ludes  the  chap te r  w i th  a  summary  o f  i t s  ma in  po in ts .

5 . 2  C O M P A R I S O N S  O F  U S E R  C H A R A C T E R I S T I C S

T a b l e s  5 - 1  t h r o u g h  5 - 5  p r o v i d e  c o m p a r i s o n s  o f  t h e  s a m p l e  o f  u s e r s  f o r

t h e  C o r p s  o f  E n g i n e e r s  s i t e s  w i t h  a  n a t i o n a l  s a m p l e  o f  r e c r e a t i o n i s t s  a n d  a

s a m p l e  o f  r e c r e a t i o n i s t s  f r o m  o t h e r  F e d e r a l  E s t a t e  L a n d s  ( s e e  C h a p t e r  3  f o r

d e t a i l s  o f  t h e  d a t a ) .  T h e s e  t a b l e s  i n c l u d e  s e l e c t e d  d e m o g r a p h i c  v a r i a b l e s :

race ,  age ,  educa t ion ,  occupat ion ,  and  loca t ion  o f  res idence .

C o m p a r e ,  f i r s t ,  t h e  s a m p l e  o f  r e c r e a t i o n i s t s  a t  C o r p s  o f  E n g i n e e r s  s i t e s

t o  t h e  s a m p l e  d r a w n  f r o m  t h e  g e n e r a l  p u b l i c . The  tab les  show tha t  rec rea t ion-

i s t s  a t  C o r p s  s i t e s - -

a r e  m o r e  l i k e l y  t o  b e  C a u c a s i a n : C a u c a s i a n s  m a k e  u p  9 5

p e r c e n t  o f  v i s i t o r s  t o  C o r p s  r e c r e a t i o n  s i t e s , b u t  o n l y  8 6

percen t  o f  the  genera l  pub l i c .

a r e  l e s s  l i k e l y  t o  b e  o v e r  a g e  6 5 :
t i o n i s t s  a t  C o r p s  s i t e s ,

O n l y  6  p e r c e n t  o f  r e c r e a -
a s  c o m p a r e d  t o  1 4  p e r c e n t  o f  t h e

g e n e r a l  p u b l i c ,  a r e  o v e r  6 5 . R e c r e a t i o n i s t s  a t  C o r p s  s i t e s  a r e

m o r e  h e a v i l y  c o n c e n t r a t e d  i n  t h e  2 5 - 3 4  a g e  g r o u p  ( 2 4  p e r c e n t )
a n d  t h e  3 5 - 4 4  a g e  g r o u p  ( 1 9  p e r c e n t )  t h a n  i s  t h e  g e n e r a l
p u b l i c  ( 2 1  p e r c e n t  a n d  1 2  p e r c e n t ,  r e s p e c t i v e l y ) .

a r e  o n l y  s l i g h t l y  b e t t e r  e d u c a t e d : N e a r l y  t h e  o n l y  d i f f e r e n c e

b e t w e e n  r e c r e a t i o n i s t s  a t  C o r p s  s i t e s  a n d  t h e  g e n e r a l  p u b l i c
w i t h  r e s p e c t  t o  e d u c a t i o n  i s  t h a t  3  p e r c e n t  m o r e  o f  t h e  f o r m e r
ho ld  co l l ege  degrees .

a r e  m o r e  l i k e l y  t o  b e  e m p l o y e d  a s  c r a f t s m e n ,  f o r e m e n ,  a n d
l a b o r e r s ;  a r e  l e s s  l i k e l y t o  b e  c l e r i c a l  w o r k e r s ,  r e t i r e d ,  o r

u n e m p l o y e d :  T h e  l a s t  t w o  c o n c l u s i o n s  p r o b a b l y  s t e m  f r o m  t h e
r e d u c e d  f i n a n c i a l  r e s o u r c e s  o f  t h e  r e t i r e d  a n d  u n e m p l o y e d .
N o t e  i n  T a b l e  5 - 4  t h a t  t h e  p r o p o r t i o n s  o f  p r o f e s s i o n a l s  a n d
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T a b l e  5 - 1 . R a c e  o f  S u r v e y  R e s p o n d e n t s

Race

Cauca- P u e r t o Cana-
Sample sian B l a c k  M e x i c a n  R i c a n I n d i a n  d i a n O t h e r

Percen t

Genera l  pub l i c 86 11 1 < . 5 < . 5 0 1

Recreators on 95 2 1 < . 5 < . 5 0 1
Federa l  Es ta te

Recrea to rs  a t  Corps 95 3 < . 5 0 < . 5 0 1
o f  Eng ineers  s i tes

Source: U . S .  D e p a r t m e n t  o f  t h e  I n t e r i o r , H e r i t a g e  C o n s e r v a t i o n  a n d  R e c r e a -
t i o n  S e r v i c e .  T h e  T h i r d  N a t i o n w i d e  O u t d o o r  R e c r e a t i o n  P l a n :  A p -
p e n d i x  I I :  S u r v e y  T e c h n i c a l  R e p o r t  3 .  W a s h i n g t o n ,  D .  C . :  G o v e r n -
ment  Pr in t ing  Of f i ce ,  1979.

Sample

T a b l e  5 - 2 . A g e  o f  S u r v e y  R e s p o n d e n t s

A g e

12-17 18-24 25-34 35-44 45-54 55-64 265

Percen t
General

p u b l i c 12 15 21 12 15 10 14

Recreators on 10 18 25 19 13 9 6
Federal Estate

Recreators at C o r p s 11 17 24 19 13 10 6
o f  Eng ineers  S i tes

Source: U.S. Department of the Interior, H e r i t a g e  C o n s e r v a t i o n  a n d  R e c r e a -
t i o n  S e r v i c e .  T h e  T h i r d  N a t i o n w i d e  O u t d o o r  R e c r e a t i o n  P l a n :  A p -
p e n d i x  I I :  S u r v e y  T e c h n i c a l  R e p o r t  3 .  W a s h i n g t o n ,  D .  C . :  G o v e r n -
ment  Pr in t ing  Of f i ce ,  1979.
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T a b l e  5 - 3 . E d u c a t i o n  o f  S u r v e y  R e s p o n d e n t s

Sample

H ighes t  leve l  o f  educa t ion  comple ted
E lementary J r .  H i g h H i g h Gradua te

school school school College school

G e n e r a l  p u b l i c

Recrea to rs  on
Federa l  Es ta te

4

2

P e r c e n t

11 59 21 5

6 48 33 11

R e c r e a t o r s  a t  C o r p s 4 8 60 24 4
o f  E n g i n e e r s  s i t e s

Source : U . S .  D e p a r t m e n t  o f  t h e  i n t e r i o r , H e r i t a g e  C o n s e r v a t i o n  a n d  R e c r e a -
t i o n  S e r v i c e . T h e  T h i r d  N a t i o n w i d e  O u t d o o r  R e c r e a t i o n  P l a n :  A p -
p e n d i x  I I : S u r v e y  T e c h n i c a l  R e p o r t  3 .  W a s h i n g t o n ,  D .  C . :  G o v e r n -
m e n t  P r i n t i n g  O f f i c e ,  1 9 7 9 .
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5-5

Tab le  5 -4 . O c c u p a t i o n  o f  S u r v e y  R e s p o n d e n t s

Occupat ion

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Percen t

G e n e r a l  p u b l i c 12 2 5 9 3 9 3 6 3 13 15 5 17 < . 5 < . 5

Recrea to rs  on 21 1 7 5 3 10 4 5 3 8 15 2 15 < . 5 < . 5

Federa l  Es ta te

R e c r e a t o r s  a t  C o r p s 13 2 7 5 4 12 5 6 6 8 13 2 17 < . 5 < . 5

o f  E n g i n e e r s  s i t e s

K e y :

1. P r o f e s s i o n a l ,  t e c h n i c a l ,  a n d  k i n d r e d  w o r k e r s 9 . L a b o r e r s , e x c e p t  f a r m  a n d  m i n e
2 .

3.
Fa rmers
M a n a g e r s ,  o f f i c i a l s ,  a n d  p r o p r i e t o r s

4 . C l e r i c a l  a n d  k i n d r e d  w o r k e r s

5. Sa les  workers
6 . C r a f t s m e n ,  f o r e m e n , a n d  k i n d r e d  w o r k e r s
7. O p e r a t i v e s  a n d  k i n d r e d  w o r k e r s
8. Services workers

10. Retired, widowed
11. S t u d e n t
12. U n e m p l o y e d ,  o n  r e l i e f ,  l a i d  o f f

13. Housewi fe
14. O t h e r
15. O c c u p a t i o n  n o t  r e p o r t e d

SOURCE: U . S .  D e p a r t m e n t  o f  t h e  I n t e r i o r , H e r i t a g e  C o n s e r v a t i o n  a n d  R e c r e a t i o n  S e r v i c e . T h e  T h i r d
N a t i o n w i d e  O u t d o o r  R e c r e a t i o n  P l a n : A p p e n d i x  I I : S u r v e y  T e c h n i c a l  R e p o r t  3 .  W a s h i n g t o n ,
D . C . : Government  Pr in t ing  Of f i ce ,  1979.



Table 5-5. Residence of Survey Respondents

Population

Location of residence

Urban Suburban Rural

General public 33

Percent

36 30

Recreators on
Federal Estate

33 39 28

Recreations at Corps
of Engineers sites

34 30 36

Sou rce :  U .S . Depar tment  o f  the In ter ior , Heritage Conservation and
Recreation Service. The Thi rd  Nat ionwide Outdoor  Recrea-
tion Plan: A p p e n d i x  I I :
i ng ton ,  D .C . :

Survey Technica l  Repor t  3 .  Wash-
Government Printing Office, 1979.
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t e c h n i c a l  w o r k e r s  a r e  a b o u t  t h e  s a m e  f o r  r e c r e a t i o n i s t s  a t
Corps sites and the general public.

a r e  m o r e  l i k e l y  t o  b e  r u r a l : T h i r t y - s i x  p e r c e n t  o f  C o r p s
recreationists l ive in rural areas vs. 30 percent of the general
publ ic . The proport ion l iving in urban areas is about equal in
the two samples. Thus , the suburban por t ion o f  the genera l
public is under represented at Corps sites.

How representat ive are recreationists at Corps sites of the recreationists

at  federa l ly  owned s i tes  in  genera l? Tables 5-1 through 5-5 ind icate  that ,

compared to recreationists on the Federal Estate as a whole, recreationists at

Corps sites--

are less educated: High school is the highest educational level
comp le ted  by  60  pe rcen t  o f  t he  Co rps  rec rea t i on i s t s  bu t  by
only  48 percent of  a l l  Federa l  Esta te  recreat ion is ts . Fewer
recreationists at Corps sites hold col lege degrees (24 percent
vs . 33 percent )  or  graduate degrees (4  percent  vs .  11 per-
cent ) .

a r e  m o r e  l i k e l y  t o  b e  e m p l o y e d  a s  c r a f t s m e n ,  f o r e m e n ,  o r
laborers; are much less l ikely to be professionals or technical
wo rke rs :  On l y  13  pe rcen t  o f  Co rps  rec rea t i on i s t s  be long  t o
the professional class, as compared to 21 percent of recreation-
ists at all Federal sites.

are more l ikely to be rural:  Rural dwellers are overrepresented
(and  subu rban  dwe l l e r s  a re  unde r rep resen ted )  among  Corps
rec rea t i on i s t s  as  compared  t o  bo th  t he  gene ra l  pub l i c  and
recreationists at all federally owned sites.

Recreationists at Corps si tes accurately represent the race and age distr ibu-

tions of recreationists on the entire Federal Estate.

Usually income is an important argument of an ordinary demand equation.

However, its empirical performance in recreation demand studies is considerably

more mixed [see Smi th ,  Desvousges,  and McGivney,  1983] . As repor ted in

Table 5-6, the middle and upper-middle income classes are overrepresented in

the Corps sample as compared to the general public. Twenty- f ive  percent  o f

the Corps sample (vs. 18 percent of the general publ ic) report income in the
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Table 5-6. Income of Survey Respondents

Income

$6,000-  $10,001-  $15,001-  $25,001- Not
Sample <$6,000 $10,000 $15,000 $25,000 $50,000 >$50,000 reported

Percent

General public 18 23 18 23 9 2 7

Recreators on 7 13 23 34 16 3 4
Federal Estate

Recreators at 9 16 25 32 11 2 5
Corps of Engi-
neers sites

Source: U.S.  Depar tment  o f  the In ter ior , Heritage Conservation and Recrea-
t ion Serv ice. The Thi rd  Nat ionwide Outdoor  Recreat ion Plan:  Ap-
pendix  I I : Survey Technica l  Repor t  3 .  Washington,  D.C. :  Govern-
ment Printing Office, 1979.
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$10,000 to $15,000 bracket, 32 percent (vs. 23 percent) report income in the

$15,000 to $25,000 bracket, and 11 percent (vs. 9 percent) fall in the $25,000

to $50,000 bracket .  Compared to  recreat ion is ts  on the Federa l  Esta te  as a

whole ,  recreat ion is ts  a t  Corps s i tes  have s l ight ly  lower  incomes.  A h igher

percentage of Corps recreationists (16 percent vs. 13 percent) report incomes

of $6,000 to $10,000. Eleven percent report incomes in the $25,000 to $50,000

bracket, compared to 16 percent in the sample of recreationists at all Federal

si tes. Note, however, that the Corps sample tracks the Federal Estate sample

more closely than i t  does the general publ ic sample. Thus, dif ferences in in-

come between users of Corps sites and users of the Federal Estate appear to

be small.

Tables 5-7 and 5-8 contain information that may be interpreted as directly

re f l ec t i ng  t as tes  f o r  r ec rea t i on .  Tab le  5 -7  i nd i ca tes ,  no t  su rp r i s i ng l y ,  t ha t

recreationists, whether at Corps sites or elsewhere on the Federal Estate, view

recreation as more important than does the general public. The table reporting

Part icipat ion in recreation act ivi t ies in the year previous to the survey (Table

5-8) reveals the distribution of individuals’ preferences among different recrea-

t ion outputs .  Among the genera l  pub l ic ,  for  example,  p icn ick ing apparent ly

yields utility to many people (23 percent participated in 1976) but skateboard-

ing does not ( less than 0.5 percent part icipated in 1976). Alternatively, par-

t ic ipat ion in a specif ic recreation act ivi ty between one and four t imes in the

past year may be viewed as a signal that the part icipant has attained some

min imum leve l  o f  sk i l l  in  per forming-- i .e . ,  produc ing- - that  ac t iv i ty .  Thus,  a

larger percentage of the general publ ic exhibits at least minimal ski l l  in the

production of camping in a developed area than in the production of waterski-

ing (18 percent vs. 8 percent). Table 5-8 also shows that, for most recreation
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Table 5-7. Importance of Recreation to Survey Respondents

Importance of recreation

Very Somewhat Not  very
Sample important important important

Percent

General public 57 29 13

Recreators on Federal Estate 80 17 3

Recreators at Corps of Engineers sites 81 17 2

Source: U.S.  Depar tment  o f  the In ter ior , Heritage Conservation and Recrea-
t ion Serv ice. The  Th i rd  Na t i onw ide  Ou tdoo r  Rec rea t i on  P lan :  Ap -
pend i x  I I : Survey Technica l  Repor t  3 .  Washington,  D.C. :  Govern-
ment Printing Office, 1979.

5-10



Table 5-8. Participation Between One and Four Times in
Recreation Activities in Past Year

Sample

Recreation activity

Recreators Recreators at
General on Federal Corps of

publ ic Estate Engineers sites

Percent

Camping, developed 18 23 22

Camping, primit ive 12 12 8

Canoeing, etc. 11 10 7

Sailing 6 5 3

Water skiing 8 9 11

Fishing 17 17 16

Other boating 14 13 13

Outdoor pool swimming 14 9 6

Other outdoor swimming 11 14 13

Nature walks, etc. 14 15 11

Hiking, backpacking 12 14 9

Walking, jogging 11 10 7

Bicycling 8 9 7

Horseback riding 7 7 5

Offroad vehicles 6 7 5

Hunting 5 6 6

Picnicking 23 21 19

Golf 5 4 3

Outdoor tennis 9 6 5

Cross-country ski ing 1 2 1

Downhill ski ing 3 5 2

Ice skating 7 5 3

Sledding 9 6 4

Snowmobiles 3 3 2

Other outdoor sports 13 7 6

Sightseeing 26 19 15

(cont inued)
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Table 5-8 (continued)

Sample

Recreation activity

Recreators Recreators at
General on Federal Corps of

public Estate Engineers sites

Percent

Pleasure driving 12 14 11

Zoos, fairs, etc. 34 23 18

Attending outdoor sports 17 14 10

Attending outdoor concerts 19 13 10

Hang gliding <.5 1 1

Parachute jumping <.5 <.5 <.5

Rock climbing <.5 <.5 <.5

Gardening <.5 <.5 <.5

Exercise <t5 <.5 0

Scuba diving <.5 0 0

Sur f ing 0 <.5 <.5

Skate boarding <.5 <.5 <-5

Source: U.S.  Depar tment  o f  the In ter ior , Heritage Conservation and Recrea-
t ion Serv ice. The Thi rd  Nat ionwide Outdoor  Recreat ion Plan:  Ap-
pendix  I I : Survey Technica l  Repor t  3 .  Washington,  D.C. :  Govern-
ment Printing Office, 1979.
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activities, the d i f ferences in  par t ic ipat ion between Corps recreat ion is ts  and

the general public and between Corps recreationists and Federal Estate recrea-

t ionists are not large. One notable exception is that sightseers and patrons

of zoos, fa i rs , outdoor  spor ts  events , and concer ts  are  under- represented

among Corps recreationists as compared to both the general public and Federal

Estate recreationists as a whole.

The remaining two tables compare responses by Corps recreationists and

Federal Estate recreationists to selected questions from the Federal Estate Sur-

vey. There is a greater proport ion of frequent users among Corps recreation-

ists than among Federal Estate recreationists, as shown in Table 5-9. For ty-

one percent of Corps recreationists, compared to 25 percent of the Federal

Estate recreationists, visi ted the site more than f ive t imes in the 12 months

preceding the survey. Frequency of use, or  exper ience wi th  the s i te ,  may

affect the site-demand equation by in f luenc ing the ind iv idua l ’s  e f f ic iency in

producing particular recreation activities.

Table  5-10 ind icates that  recreat ion is ts  a t  Corps s i tes  genera l ly  spent

less t ime travel ing to the site than did Federal Estate recreationists. Fo r t y -

seven percent of Corps recreationists, compared to 31 percent of Federal Estate

recreationists, traveled less than 1 hour to the site. Only  7  percent  o f  the

Corps recreationists, compared to 25 percent, t rave led over  8  hours  to  the

site. I f  the oppor tun i ty  cost  o f  t ime is  the same for  the two groups,  then

this component of travel cost is general ly lower for Corps recreationists than

for Federal Estate recreationists.* If distance and travel time are closely cor-

*Since Corps recreationists are somewhat more concentrated in the lower
income brackets than Federal Estate recreationists,
tunity cost of time may also be lower.

Corps recreationists’  oppor-

clusion in the text.
This observation strengthens the con-
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T a b l e  5 - 9 . F r e q u e n c y  o f  V i s i t s  t o  S i t e

N u m b e r  o f  t r i p s  t o  s i t e  l a s t  y e a r

1 -2 3 - 5 >5
Sample 0 t imes times times

P e r c e n t

Recrea to rs on Federal Es ta te 45 19 11 25

Recrea to rs a t C o r p s  o f Eng ineers s i tes 25 19 15 41

SOURCE: U . S .  D e p a r t m e n t  o f  t h e  I n t e r i o r , Her i tage  Conserva t ion  and  Recrea-
t i o n  S e r v i c e . T h e  T h i r d  N a t i o n w i d e  O u t d o o r  R e c r e a t i o n  P l a n :  A p -
p e n d i x  I I : S u r v e y  T e c h n i c a l  R e p o r t  5 .  W a s h i n g t o n ,  D . C . :  G o v -
e r n m e n t  P r i n t i n g  O f f i c e ,  1 9 7 9 .

Tab le  5 -10 . T r a v e l  T i m e  t o  S i t e

T r a v e l  t i m e  t o  s i t e

Sample 0 - 1  h r
U p  t o
2  h r s

U p  t o U p  t o
4  h r s 8  h r s > 8  h r s

P e r c e n t

Recrea to rs  on
F e d e r a l  E s t a t e

R e c r e a t o r s  a t  C o r p s
o f  E n g i n e e r s  s i t e s

31 16 14 14 25

47 23 14 9 7

SOURCE: U . S .  D e p a r t m e n t  o f  t h e  i n t e r i o r , Her i tage  Conserva t ion  and  Recrea-
t i o n  S e r v i c e . T h e  T h i r d  N a t i o n w i d e  O u t d o o r  R e c r e a t i o n  P l a n :  A p -
p e n d i x  I I : S u r v e y  T e c h n i c a l  R e p o r t  5 .  W a s h i n g t o n ,  D . C . :  G o v -
e r n m e n t  P r i n t i n g  O f f i c e ,  1 9 7 9 .
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re la ted , t h e n  o u t - o f - p o c k e t  t r a v e l  e x p e n s e s  a r e  a l s o  g e n e r a l l y  l o w e r  f o r  C o r p s

rec rea t ion is ts .

5 . 3  T H E  S U P P L Y  S I D E  O F  R E C R E A T I O N :  A  B A S I S  F O R  C O M P A R I N G  S I T E S

T h e  p r e c e d i n g  s e c t i o n s  c o m p a r e d  t h e  c h a r a c t e r i s t i c s  o f  i n d i v i d u a l s  w h o

u s e d  C o r p s  r e c r e a t i o n  s i t e s  ( d e m a n d e r s )  t o  c h a r a c t e r i s t i c s  o f  b r o a d e r  g r o u p s

o f  i n d i v i d u a l s . T h i s  s e c t i o n  f o c u s e s  o n  t h e  b a s i s  f o r  c o m p a r i n g  t h e  f e a t u r e s

o f  t h e  C o r p s  s i t e s  a s  a  g r o u p  t o  o t h e r  F e d e r a l  s i t e s  a n d  t o  S t a t e  r e c r e a t i o n

areas . *

T h e  C o r p s  s i t e s  a r e  c o m p a r e d  t o  o t h e r  r e c r e a t i o n  a r e a s  l a r g e l y  o n  t h e

b a s i s  o f  a c t i v i t i e s  p u r s u e d  a t  t h e  s i t e s . I d e a l l y , o n e  w o u l d  l i k e  t o  c o m p a r e

d i r e c t l y  t h e  a t t r i b u t e s  o f  t w o  s i t e s  o r  g r o u p s  o f  s i t e s - - e . g . ,  n u m b e r  a n d  c o n -

d i t i o n  o f  b o a t  r a m p s ,  p i c n i c  s h e l t e r s ,  t e n n i s  c o u r t s ,  r e s t r o o m s ,  t r a i l e r  h o o k -

u p s ;  w a t e r  q u a l i t y ;  s i z e  o f  p a r k i n g  a r e a s ; a n d  c o n g e s t i o n  a t  v a r i o u s  t i m e s

d u r i n g  t h e  s e a s o n . However , t h i s  d e t a i l e d  i n f o r m a t i o n  i s  n o t  r e a d i l y  a v a i l a b l e

f o r  m o s t  r e c r e a t i o n  s i t e s . I n s t e a d , i t  i s  n e c e s s a r y  t o  i n f e r  s o m e t h i n g  a b o u t  a

s i t e ’ s  f a c i l i t i e s  a n d  a t t r i b u t e s  f r o m  t h e  a c t i v i t i e s  r e c r e a t i o n i s t s  p u r s u e  t h e r e .

For example, a v a i l a b i l i t y  o f  n o n p o o l  s w i m m i n g  r e q u i r e s  t h a t  w a t e r  o f  s u f f i c i e n t

q u a l i t y  b e  a v a i l a b l e  f o r  s w i m m i n g . I f  m o t o r b o a t i n g  i s  r e p o r t e d  a t  a  s i t e ,  b o a t

l a u n c h i n g  r a m p s  m u s t  b e  p r e s e n t . F o r  o t h e r  a c t i v i t i e s ,  h o w e v e r ,  t h e  c o r r e s -

* T h e  l o w - q u a l i t y  i n f o r m a t i o n  o n  p r i v a t e l y  o w n e d  r e c r e a t i o n  a r e a s  p r e v e n t e d
t h e i r  i n c l u s i o n  i n  t h i s  c o m p a r i s o n .  O n e  s o u r c e  o f  i n f o r m a t i o n  o n  r e c r e a t i o n
f a c i l i t i e s  i n  t h e  p r i v a t e  s e c t o r  i s  a  1 9 7 7  r e p o r t  b y  t h e  N a t i o n a l  A s s o c i a t i o n  o f
C o n s e r v a t i o n  D i s t r i c t s  t i t l e d  I n v e n t o r y  o f  P r i v a t e  R e c r e a t i o n  F a c i l i t i e s .  I t  r e -
p o r t s  f o r  v a r i o u s  r e c r e a t i o n  a c t i v i t i e s  b o t h  t h e  n u m b e r  o f  e s t a b l i s h m e n t s  t h a t
s u p p l y  t h e  a c t i v i t y  a n d  t h e  t o t a l  n u m b e r  o f  s p e c i f i c  f a c i l i t i e s  a s s o c i a t e d  w i t h
t h e  a c t i v i t y  t h a t  a r e  a v a i l a b l e .  F o r  e x a m p l e ,  t h e  n u m b e r  o f  e n t e r p r i s e s  s u p -
p l y i n g  v a c a t i o n  c a m p i n g  a n d  t h e  t o t a l  n u m b e r  o f  c a m p i n g  v e h i c l e  a n d  t e n t  s i t e s
a v a i l a b l e  a r e  r e p o r t e d .  T h e  d a t a  a r e  r e p o r t e d  a n d  a r r a n g e d  b y  S t a t e .  A f t e r
r e v i e w i n g  t h i s  r e p o r t ,  i t  w a s  o m i t t e d  f r o m  f u r t h e r  c o n s i d e r a t i o n  b e c a u s e  o f
u n r e l i a b l e  i n f o r m a t i o n .  F o r  e x a m p l e ,  5 4 , 2 5 4  h o l e s  o f  r e g u l a t i o n  g o l f  a t  2 4 4
p r i v a t e  e s t a b l i s h m e n t s  a r e  r e p o r t e d  i n  F l o r i d a ,  f o r  a n  a v e r a g e  o f  o v e r  1 2
18-hole courses per establ ishment.
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p o n d e n c e  b e t w e e n  f a c i l i t y  o r  a t t r i b u t e  a n d  a c t i v i t y  i s  n o t  f i x e d . *  A  p i c n i c ,

f o r  e x a m p l e , m a y  b e  e n j o y e d  a t  a  p i c n i c  t a b l e  b e n e a t h  a  s h e l t e r  o r  o n  a  b l a n -

k e t  u n d e r  a  t r e e ; p i c n i c k i n g  d o e s  n o t  r e q u i r e  p i c n i c  t a b l e s  o r  s h e l t e r s .  T h i s

cavea t  app l ies  to  a l l  the  compar isons  tha t  fo l l ow.

T h e  m o s t  o u t s t a n d i n g  c h a r a c t e r i s t i c  s h a r e d  b y  C o r p s  r e c r e a t i o n  s i t e s  i s

tha t  they  a re  based  on  reservo i rs  o r  o ther  bod ies  o f  wa te r  and  o f fe r  some com-

b i n a t i o n  o f  b o a t i n g ,  f i s h i n g ,  s w i m m i n g ,  a n d  w a t e r s k i i n g .  A  c r i t e r i o n  i s  n e e d e d

t o  i d e n t i f y  o t h e r  s i t e s  t h a t  a l s o  s h a r e  t h i s  b a s i c  c h a r a c t e r i s t i c . I n  t h i s  r e p o r t ,

a  w a t e r - b a s e d  r e c r e a t i o n  a r e a  i s  d e f i n e d  t o  b e  a  s i t e  t h a t  s u p p o r t s  a t  l e a s t

t w o  o f  t h e  f o l l o w i n g  t h r e e  w a t e r - b a s e d  a c t i v i t i e s :  b o a t i n g  ( m o t o r  o r  n o n m o t o r ) ,

n o n p o o l  s w i m m i n g ,  a n d  f i s h i n g . T h i s  d e f i n i t i o n  o f  w a t e r - b a s e d  r e c r e a t i o n  a n d

r e c r e a t i o n  s i t e s  i s  a d m i t t e d l y  l i m i t e d . For  examp le , c a m p i n g  a l o n g  a  r i v e r  m a y

b e  c o n s i d e r e d  w a t e r  b a s e d  i f  t h e  r i v e r  i n c r e a s e s  t h e  e n j o y m e n t  o f  t h e  c a m p e r s .

H o w e v e r , t h e  i n f o r m a t i o n  r e q u i r e d  t o  j u d g e  w h e t h e r  a  w a t e r  b o d y  i s  i m p o r t a n t

o r  i n c i d e n t a l  t o  r e c r e a t i o n i s t s  i s  s i m p l y  n o t  a v a i l a b l e . T h u s ,  t h i s  d e f i n i t i o n  o f

w a t e r - b a s e d  s i t e s  e x c l u d e s  m a n y  s i t e s  t h a t  a r e  w a t e r  b a s e d  i n  t h e  b r o a d e s t

s e n s e ,  b u t  i t  d o e s  i d e n t i f y  s i t e s  w h e r e - - a s  a t  4 5  o f  t h e  4 6  s a m p l e  C o r p s  s i t e s - -

the  wa te r  body  i s  o f  p r imary  impor tance  to  rec rea t ion is ts .

C h a p t e r  3  p r e s e n t s  d e t a i l e d  i n f o r m a t i o n  o n  p a r t i c i p a t i o n  i n  s e l e c t e d  n o n -

w a t e r - b a s e d  a c t i v i t i e s  a t  t h e  s a m p l e  C o r p s  s i t e s  ( s e e  T a b l e  3 - 4 ) .  F o r  p u r p o s e s

o f  t h e  c o m p a r i s o n , t h e  h i g h l i g h t s  a r e  p r e s e n t e d  h e r e . O f  t h e  a c t i v i t i e s ,  f i s h -

i n g , b o a t i n g , p i c n i c k i n g , a n d  c a m p i n g  a r e  t h e  m o s t  w i d e l y  a v a i l a b l e  a n d  t h e

m o s t  p o p u l a r . For  examp le , r e c r e a t i o n i s t s  p i c n i c  a t  a l l  C o r p s  s i t e s  w i t h  a n  a v -

* T h i s  i s  i m p o r t a n t  b e c a u s e  o f  t h e  t h e o r e t i c a l  r e s t r i c t i o n s  i m p o s e d  o n  t h e
m o d e l  i n  o r d e r  t o  d e v e l o p a  c o n s i s t e n t  r e l a t i o n s h i p  b e t w e e n  t h e  a g g r e g a t e
( a c r o s s  a c t i v i t i e s )  s i t e  d e m a n d  a n d  t h e  d e m a n d s  r e s u l t i n g  f r o m  e a c h  a c t i v i t y
(see Chapter 2).
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e r a g e  p a r t i c i p a t i o n  r a t e  o f  3 9  p e r c e n t . C a m p i n g  f a c i l i t i e s  a r e  a v a i l a b l e  a t  9 8

p e r c e n t  o f  t h e  s i t e s , and  an  average  o f  55  percen t  o f  rec rea t ion is ts  camp wh i le

onsi te. N a t u r e  w a l k s ,  s i g h t s e e i n g , a n d  h i k i n g  a r e  p u r s u e d  a t  t h e  g r e a t  m a j o r -

i t y  o f  C o r p s  s i t e s  b u t  b y  f e w e r  r e c r e a t i o n i s t s . A v e r a g e  p a r t i c i p a t i o n  i s  2 0

p e r c e n t  f o r  n a t u r e  w a l k s ,  1 4  p e r c e n t  f o r  s i g h t s e e i n g ,  a n d  8  p e r c e n t  f o r  h i k i n g .

5 . 4  A C T I V I T I E S  O N  W A T E R - B A S E D  F E D E R A L  E S T A T E  L A N D S

G i v e n  t h e  p r e c e d i n g  p r o f i l e  o f  t h e  C o r p s  s i t e s  a s  a  g r o u p ,  t h i s  s e c t i o n

e x p l o r e s  w h e t h e r  t h e  s a m p l e  C o r p s  s i t e s  a r e  r e p r e s e n t a t i v e  o f  n o n - C o r p s  F e d -

e r a l  r e c r e a t i o n  s i t e s . I f  t h e  a t t r i b u t e s  o f  t h e  s a m p l e  C o r p s  s i t e s  a r e  b r o a d l y

represen ta t i ve , t h e n  o n e  m o r e  c o n d i t i o n  i s  f u l f i l l e d  f o r  c o n f i d e n t l y  e x t e n d i n g

t h e  p r o p o s e d  m o d e l  a n d  r e s u l t s  b e y o n d  t h e  o r i g i n a l  s a m p l e . T h e  g r o u p s  o f

s i t e s  a r e  c o m p a r e d  o n  t h e  b a s i s  o f  t h e i r  w a t e r - b a s e d  s i t e  c l a s s i f i c a t i o n  a n d

the  ava i lab i l i t y  o f  se lec ted  non-wate r -based  ac t i v i t i es .

Tab le  5 -11  repor ts  fo r  each  S ta te  the  number  o f  non-Corps  rec rea t ion  s i tes

covered  by  the  Federa l  Es ta te  Survey  tha t  a re  wa te r  based . I t  also summarizes

t h e  a v a i l a b i l i t y  o f  s e l e c t e d  n o n w a t e r - b a s e d  a c t i v i t i e s  a t  t h e s e  r e c r e a t i o n  s i t e s .

N i n e t y  p e r c e n t  o f  t h e  s a m p l e  n o n - C o r p s  r e c r e a t i o n  s i t e s  a r e  w a t e r  b a s e d ,  a c -

c o r d i n g  t o  t h e  d e f i n i t i o n  o f  a  w a t e r - b a s e d  s i t e  e m p l o y e d  i n  t h i s  c h a p t e r .

T h e s e  w a t e r - b a s e d  F e d e r a l  s i t e s  a r e  a l s o  s i m i l a r  t o  t h e  C o r p s  s i t e s  i n  t e r m s  o f

t h e  a v a i l a b i l i t y  o f  o t h e r  a c t i v i t i e s . P i c n i c k i n g  i s  a v a i l a b l e  a t  1 0 0  p e r c e n t  o f

t h e  w a t e r - b a s e d  n o n - C o r p s  s i t e s , a n d  c a m p i n g  i s  a v a i l a b l e  a t  9 3  p e r c e n t  o f

t h e  s i t e s . * N a t u r e  w a l k s  a n d  s i g h t s e e i n g  a r e  p u r s u e d  a t  p r a c t i c a l l y  a l l  o f

* T h e  a v a i l a b i l i t y  p e r c e n t a g e s  f o r  t h e  w a t e r - b a s e d  n o n - C o r p s  s i t e s  w e r e
c a l c u l a t e d  b y  d i v i d i n g  t h e  s u m  o f  t h e  a p p r o p r i a t e  a c t i v i t y  c o l u m n  i n
5 - 1 2  b y  t h e  s u m  o f  c o l u m n  3  ( n u m b e r  o f  w a t e r - b a s e d  n o n - C o r p s  s i t e s ) .

T a b l e
For

example, t h e  p e r c e n t  o f  w a t e r - b a s e d  n o n - C o r p s  s i t e s  t a k e n  a s  a  g r o u p  t h a t
a l s o  o f f e r  c a m p i n g  w a s  c o m p u t e d  a s  t h e  s u m  o f  c o l u m n  4  d i v i d e d  b y  t h e  s u m
of column 3.
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Table 5-11. W ater-Based Non-Corps Federal Recreation Sites

State

No.
of

sites

No. of
water-
based
sites

No. of  water-based, non-Corps sites that also support

Picnick- N a t u r e Sight-
Camping Hik ing ing Golf Tennis walks seeing Riding Hunt ing

AL

AZ

AR

CA

CO

CT

DE

FL

GA

ID

I L

IN

IO

KS

KY

LA

ME

MD

MA

MI

MN

MS

MO

MT

1 1

4 3

1 1

13 12

7 7

0 0

0 0

3 3

2 2

4 4

1 1

2 2

0 0

0 0

2 2

1 0

1 1

2 2

2 1

3 3

1 1

1 1

0 0

4 4

1 0

3 3

1 1

11 12

7 7

0 0

0 0

3 3

2 2

4 4

1 1

2 2

0 0

0 0

2 2

0 0

1 1

2 2

1 1

2 3

1 1

1 1

0 0

4 4

1 0

3 1

1 0

12 0

7 3

0 0

0 0

3 0

2 0

4 0

1 0

2 0

0 0

0 0

2 2

0 0

1 0

2 1

1 1

3 0

1 0

1 0

0 0

4 1

0 0

1 3

0 1

3 12

3 7

0 0

0 0

0 3

0 2

0 4

0 1

0 2

0 0

0 0

2 2

0 0

1 1

2 2

1 1

1 3

0 1

0 1

0 0

1 4

0

3

1

12

7

0

0

3

2

4

1

2

0

0

2

0

1

2

1

3

1

1

0

4

0 0

1 0

0 0

10 7

7 2

0 0

0 0

0 0

0 0

2 0

0 1

2 0

0 0

0 0

2 1

0 0

1 0

2 1

1 0

1 0

0 0

0 0

0 0

2 0

( c o n t i n u e d )
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State

NE

NV

NH

NJ

NM

NY

NC

ND

OH

OK

OR

PA

R I

SC

SD

T N

TX

UT

VT

VA

W A

W V

W I

WY

SOURCE:

Table 5-11 (cont inued)

No. of
water-

No.  of  water-based,  non-Corps s i tes that  a lso support

based Picnick- Nature Sight-
sites Camping Hik ing ing Golf Tennis walks seeing Riding Hunt ing

No.
of

sites

1

4

0

1

3

2

3

1

1

2

6

1

0

1

1

2

2

6

1

4

4

1

1

5

1

4

0

0

3

1

2

1

1

2

6

0

0

1

1

2

1

6

1

3

3

1

1

5

1

4

0

0

3

0

2

0

1

2

6

0

0

0

1

1

1

6

1

2

3

1

1

5

1

4

0

0

3

1

2

1

1

2

6

0

0

0

1

2

1

6

1

3

3

1

1

5

1

4

0

0

3

1

2

1

1

2

6

0

0

1

1

2

1

6

1

3

3

1

1

5

0

1

0

0

1

1

1

0

1

1

0

0

0

0

0

0

1

0

0

0

0

0

1

0

0

0

0

0

1

1

1

0

1

2

0

0

0

0

0

0

1

1

0

0

0

0

0

1

1

4

0

0

3

1

2

1

1

2

6

0

0

1

1

2

1

6

1

3

3

1

1

5

1

4

0

0

3

1

2

1

1

2

6

0

0

1

1

2

1

6

1

3

3

1

1

5

0 0

2 2

0 0

0 0

3 1

1 0

2 0

0 0

1 0

2 1

0 0

0 0

0 0

0 0

1 0

1 0

1 1

4 2

0 0

0 0

2 0

0 0

1 0

4 4

U.S.  Department  of  the Inter ior ,  Her i tage Conservat ion and Recreat ion Serv ice.  The Thi rd Nat ionwide
Ou tdoo r  Rec rea t i on  P lan :  Append i x  I I :  Su rvey  Techn i ca l  Repo r t  5 .  Wash ing ton ,  D .C . :  Gove rnmen t
Printing Office, 1979.



t h e  n o n - C o r p s  s i t e s . H i k i n g  t r a i l s  a n d  b r i d l e  p a t h s  a r e  m o r e  w i d e l y  a v a i l a b l e

a t  w a t e r - b a s e d  n o n - C o r p s  s i t e s  ( 9 8  p e r c e n t  a n d  5 8  p e r c e n t ,  r e s p e c t i v e l y )  t h a n

a t  t h e  s a m p l e  C o r p s  s i t e s  ( 8 2  p e r c e n t  a n d  2 4  p e r c e n t ) . G o l f  a n d  t e n n i s  a r e

l e s s  w i d e l y  a v a i l a b l e  a t  w a t e r - b a s e d  n o n - C o r p s  s i t e s  t h a n  a t  C o r p s  s i t e s .  I n

s u m m a r y ,  9 0  p e r c e n t  o f  t h e  s a m p l e  n o n - C o r p s  F e d e r a l  r e c r e a t i o n  s i t e s  a r e  s i m -

i l a r  t o  t h e  s a m p l e  C o r p s  s i t e s - - f i r s t , b e c a u s e  t h e y  a r e  w a t e r  b a s e d  a n d ,  s e c -

o n d , b e c a u s e  p i c n i c k i n g  a n d  c a m p i n g  a r e  a v a i l a b l e  a t  n e a r l y  a l l  o f  t h e m . The

a v a i l a b i l i t y  o f  t h e  r e m a i n i n g s e l e c t e d  a c t i v i t i e s  a t  t h e  C o r p s  s i t e s  i s  n o t  a s

c lose ly m a t c h e d  b y  t h e  w a t e r - b a s e d  n o n - C o r p s  s i t e s . However , i f  a v e r a g e

p a r t i c i p a t i o n  r a t e s  i n  t h e s e  a c t i v i t i e s  a r e  l o w  a t  t h e  n o n - C o r p s  s i t e s ,  a s  t h e y

are  a t  the  Corps  s i tes ,  then  these  d i f fe rences  a re  p robab ly  m inor .

5 . 5  A C T I V I T I E S  O N  W A T E R - B A S E D  S T A T E  R E C R E A T I O N  A R E A S

T h i s  s e c t i o n  c o m p a r e s  t h e  C o r p s  s i t e  w i t h  s t a t e  r e c r e a t i o n  a r e a s . T h e

m o s t  c o n v e n i e n t  s o u r c e  o f  i n f o r m a t i o n  o n  S t a t e  r e c r e a t i o n  a r e a s  i s  t h e  M o b i l

T r a v e l  G u i d e  s e t . T h e  s e v e n  r e g i o n a l  G u i d e s  a r e  i n t e n d e d  f o r  u s e  b y  v a c a -

t i o n e r s  a n d  i n c l u d e  d e t a i l e d  m a p s ,  b a s i c  f a c t s  a b o u t  e a c h  S t a t e ,  a n d  l i s t i n g s

o f  a c c o m m o d a t i o n s  a n d  p o i n t s  o f  i n t e r e s t  b y  c i t y  o r  t o w n . A  l i s t  o f  S t a t e  r e c -

r e a t i o n  a r e a s  i s  i n c l u d e d  i n  t h e  i n t r o d u c t o r y  m a t e r i a l  f o r  e a c h  S t a t e ,  a n d  m a n y

a r e  b r i e f l y  d e s c r i b e d  i n  t h e  m a i n  t e x t  u n d e r  t h e  h e a d i n g  o f  a  n e a r b y  t o w n .

T h e  m a j o r  a d v a n t a g e s  o f  t h e  G u i d e s  f o r  c o l l e c t i n g  i n f o r m a t i o n  a b o u t  S t a t e  r e c -

r e a t i o n  a r e a s  a r e  t h a t  t h e y  a r e  e a s i l y  a c c e s s i b l e  a n d  p r e s e n t  i n f o r m a t i o n  f o r

t h e  4 8  c o n t i g u o u s  S t a t e s  i n  t h e  s a m e  f o r m a t . S t a t e  s t a t i s t i c a l  a b s t r a c t s  a r e

a n  e x a m p l e  o f  a n  a l t e r n a t i v e  s o u r c e  o f  d a t a  o n  S t a t e  p a r k s . H o w e v e r ,  i t  i s

d i f f i c u l t  t o  l o c a t e  s t a t i s t i c a l  a b s t r a c t s  f o r  a l l  S t a t e s  f o r  t h e  s a m e  y e a r . Each

S t a t e  m a y  d e f i n e  r e c r e a t i o n  a r e a s  d i f f e r e n t l y , a n d  t h e  l e v e l  o f  d e t a i l  o f  i n f o r -

mat ion  and  the  fo rmat  o f  the  repor t  p robab ly  vary  w ide ly  f rom Sta te  to  S ta te .
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T h e  M o b i l  T r a v e l  G u i d e s  a r e  n o t  w i t h o u t  p r o b l e m s . B e c a u s e  t h e y  a r e

i n t e n d e d  f o r  c a s u a l  u s e  b y  t r a v e l e r s , d o c u m e n t a t i o n  i s  p o o r . f o r  e x a m p l e ,

t h e  G u i d e s  d o  n o t  d e f i n e  “ S t a t e  r e c r e a t i o n  a r e a . ” A c q u a i n t a n c e  w i t h  t h e

G u i d e s  s u g g e s t s  t h a t  a n y  S t a t e  l a n d - - e - g . ,  S t a t e  p a r k s ,  f o r e s t s ,  h i s t o r i c

s i tes - - t h a t p r o v i d e  a t  l e a s t  s o m e  d e v e l o p e d  r e c r e a t i o n  f a c i l i t i e s  ( b e s i d e s  s i g h t -

s e e i n g )  a r e  i n c l u d e d  a s  S t a t e  r e c r e a t i o n  a r e a s . T h i s  d e f i n i t i o n  i s  n o t ,  h o w -

ever, s p e l l e d  o u t  i n  t h e  G u i d e s . A n o t h e r  p r o b l e m  w i t h  t h e  G u i d e s  i s  t h a t  n o t

a l l  r e c r e a t i o n  a r e a s  l i s t e d  i n  t h e  i n t r o d u c t o r y  t e x t  f o r  a  S t a t e  a r e  d e s c r i b e d

i n  t h e  c i t y  a n d  t o w n  l i s t i n g s , y e t  t h e  c r i t e r i a  u s e d  t o  d e t e r m i n e  w h e t h e r  a n

a r e a  i s  d e s c r i b e d  o r  j u s t  l i s t e d  a r e  n o t  r e p o r t e d . F i n a l l y , t h e  i n f o r m a t i o n

a v a i l a b l e  i n  t h e  G u i d e s  i s  g e n e r a l l y  l i m i t e d  t o  l i s t s  o f  a c t i v i t i e s  a v a i l a b l e  a t

t h e  s i t e s  a n d , l e s s  f r e q u e n t l y ,  a c r e a g e  f i g u r e s . A d d i t i o n a l  i n f o r m a t i o n  t h a t

w o u l d  b e  p a r t i c u l a r l y  v a l u a b l e  f o r  t h i s  r e p o r t - - e . g . ,  w a t e r  q u a l i t y ,  a g e ,  a n d

cond i t ion  o f  fac i l i t i es ,  and  conges t ion - - i s  no t  ava i lab le .

T a b l e  5 - 1 2  r e p o r t s  f o r  e a c h  S t a t e  t h e  n u m b e r  o f  S t a t e  r e c r e a t i o n  a r e a s

l i s t e d  i n  t h e  M o b i l  T r a v e l  G u i d e s , t h e  n u m b e r  d e s c r i b e d  i n  t h e  t e x t  o f  t h e

Guides, a n d  t h e  n u m b e r  o f  d e s c r i b e d  r e c r e a t i o n  a r e a s  t h a t  m a y  b e  c l a s s i f i e d

as  wa te r  based . I t  a l s o  s u m m a r i z e s  t h e  a v a i l a b i l i t y  o f  s e l e c t e d  o t h e r  a c t i v i t i e s

a t  w a t e r - b a s e d  S t a t e  r e c r e a t i o n  a r e a s . I t  i s  c l e a r  f r o m  c o l u m n s  2  a n d  3  t h a t

t h e  p e r c e n t a g e  o f  p a r k s  d e s c r i b e d  v a r i e s  w i d e l y  a m o n g  S t a t e s . O n l y  1 5  p e r -

c e n t  o f  C o n n e c t i c u t ’ s  S t a t e  r e c r e a t i o n  a r e a s  a r e  d e s c r i b e d  i n  t h e  t e x t ,  b u t  1 0 0

p e r c e n t  o f  t h e  r e c r e a t i o n  a r e a s  l i s t e d  f o r  K e n t u c k y  a n d  T e n n e s s e e  a r e  d e -

scribed. O n  a v e r a g e , 7 0  p e r c e n t  o f  a  S t a t e ’ s  r e c r e a t i o n  a r e a s  a r e  d e s c r i b e d .

G i v e n  t h e s e  g a p s  i n  t h e  i n f o r m a t i o n  a b o u t  S t a t e  r e c r e a t i o n  a r e a s ,  h o w  c a n  o n e

a r r i v e  a t  a n  e s t i m a t e  ( f o r  e a c h  S t a t e )  o f  w h a t  p e r c e n t  o f  a l l  S t a t e  r e c r e a t i o n

areas are water  based and, there fo re ,  bas ica l l y  s im i la r  to  the  Corps  s i tes?
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State

CT

ME

MA

NH

NY

RI

VT

DE

MD

NJ

NC

PA

SC

VA

W V

AL

FL

GA

KY

MS

TN

IL

IN

MI

Table 5-12. W ater-Based State Recreation Areas

Number

Number of
Number described

of parks parks with
Number of described, water-based parks that also support

of State described water-based Picnick- Nature Sight-
parks in Guide recreation Golf Tennis walksCamping Hik ing ing seeing Riding Hunt ing

47 7

22 16

53 14

33 17

75 73

19 9

35 27

42 7

41 30

32 19

16 11

76 37

40 33

14 12

34 33

22 19

55 47

36 21

35 35

18 14

29 29

71 35

38 20

72 34

3

11

10

3

49

6

19

4

10

12

7

30

26

11

10

15

34

16

23

12

21

24

16

29

1 0 3

10 1 10

8 7 7

3 1 3

40 25 47

1 0 6

18 11 16

4 4 4

8 5 9

8 0 12

6 5 7

23 26 29

25 21 25

11 8 10

6 3 10

10 2 15

28 28 34

16 6 14

23 7 19

12 8 10

21 14 19

22 12 23

16 5 16

26 4 25

0 0 0 0

0 0 0 0

0 0 0 2

0 0 0 1

8 2 11 3

1 0 0 1

1 0 11 2

0 0 1 0

0 0 2 3

0 0 2 5

0 0 5 2

0 0 13 2

1 2 21 4

0 1 2 0

1 4 4 2

6 4 0 1

0 0 29 9

1 1 5 2

13 10 6 5

0 5 8 1

5 8 11 1

0 0 2 6

0 3 10 2

3 1 11 4

0 0

0 0

7 7

0 0

4 2

2 0

0 0

0 0

0 0

0 4

1 0

6 25

5 0

4 2

2 1

0 0

1 0

0 0

13 0

0 1

5 1

8 7

9 3

4 13

(cont inued)
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Table 5-12 (cont inued)

Number  o f
Number described

Number of parks parks with
Number of  descr ibed water-based parks that  a lso support

State
of State described water-based Picnick- Nature Sight-
parks in Guide recreation ing Golf Tennis walks seeing Riding Hunt ingCamping Hik ing

OH

WS

AR

CO

KS

LA

MS

NM

OK

TX

ID

IO

MN

MT

N E

ND

OR

S D

W A

W Y

A Z

C A

N V

UT

58 36 33 25 23

51 39 32 30 12

22 21 14 14 5

17 13 13 12 2

22 21 20 20 0

11 5 4 3 0

34 27 20 19 13

27 23 13 13 2

37 28 22 22 9

57 50 30 28 1

17 11 10 9 6

61 52 34 29 16

63 29 21 20 18

26 23 17 16 1

66 42 39 39 5

11 6 3 3 1

101 74 46 30 3

26 15 13 13 1

78 53 39 35 27

9 8 6 6 0

10 9 6 6 2

83 50 30 28 16

19 16 6 5 1

23 17 9 8 0

32

28

12

11

20

4

16

13

22

27

10

33

20

16

39

3

45

12

33

5

6

25

6

8

4

1

1

0

0

0

0

1

8

1

1

4

0

0

0

0

0

1

1

0

1

1

0

1

0 16 2 5

0 7 8 3

2 8 1 0

0 1 0 2

0 0 0 0

0 0 1 0

0 4 4 3

1 0 0 0

7 4 1 8

0 1 0 0

0 2 0 2

0 1 0 0

0 2 1 7

0 0 0 0

0 1 1 2

0 0 0 0

0 0 3 1

0 0 1 1

2 2 4 1

0 0 0 0

1 1 1 0

0 10 6 4

0 0 0 0

0 0 0 0

7

1

0

0

0

0

0

0

0

0

0

0

0

0

25

1

0

1

0

1

0

0

0

0

SOURCE: Mobil Travel Guides, 1981. New York: Simon and Schuster, 1981.



O n e  a p p r o a c h  i s  t o  a s s u m e  t h a t  t h e  p e r c e n t  o f  a l l  p a r k s  ( d e s c r i b e d  a n d

u n d e s c r i b e d )  t h a t  a r e  w a t e r  b a s e d  i s  t h e  s a m e  a s  t h e  p e r c e n t  o f  d e s c r i b e d

p a r k s  t h a t  a r e  w a t e r  b a s e d . T h i s  a s s u m p t i o n  i s  v a l i d  i f  p a r k s  r e c e i v i n g  d e s -

c r i p t i o n s  w e r e  n o t  c h o s e n  o n  t h e  b a s i s  o f  a  w a t e r - b a s e d  c l a s s i f i c a t i o n  o r  o f

a n y  o t h e r  v a r i a b l e  r e l a t e d  t o  t h a t  c l a s s i f i c a t i o n . Tab le  5 -13  repor ts  these  es t i -

mates , w h i c h  w e r e  c o m p u t e d  b y  d i v i d i n g  c o l u m n  4  b y  c o l u m n  3  i n  T a b l e  5 - 1 2 .

U s i n g  t h e s e  e s t i m a t e s , a t  l e a s t  5 0  p e r c e n t  o f  r e c r e a t i o n  a r e a s  a r e  w a t e r  b a s e d

in  a l l  bu t  s i x  S ta tes .

A  m o r e  c o n s e r v a t i v e  a p p r o a c h  t o  e s t i m a t i n g  t h e  p e r c e n t a g e  o f  a l l  w a t e r -

b a s e d  S t a t e  r e c r e a t i o n  a r e a s  i s  t o  i g n o r e  a l l  p a r k s  n o t  d e s c r i b e d  i n  t h e  G u i d e s .

I t  i s  r i s k y  t o  a p p l y  t h e  p r o p o r t i o n  o f  d e s c r i b e d  p a r k s  t h a t  a r e  w a t e r  b a s e d  t o

t h e  s e t  o f  u n d e s c r i b e d  p a r k s  ( a s  t h e  f i r s t  a p p r o a c h  d o e s )  b e c a u s e  t h e  c r i t e r i a

u s e d  b y  t h e  e d i t o r s  o f  t h e  G u i d e s  i n  c h o o s i n g  p a r k s  f o r  d e s c r i p t i o n s  a r e  u n -

k n o w n . P a r k s  l o c a t e d  o n  l a r g e  b o d i e s  o f  w a t e r  m a y  h a v e  b e e n  s p e c i f i c a l l y

s i n g l e d  o u t  f o r  d e s c r i p t i o n . F u r t h e r , i t  i s  n o t  e a s y  t o  c a t e g o r i z e  u n d e s c r i b e d

p a r k s  o n  t h e  b a s i s  o f  n a m e  a l o n e .  F o r  e x a m p l e , m a n y  o f  t h e  S t a t e  r e c r e a t i o n

a r e a s  i n  D e l a w a r e  c o n t a i n  t h e  w o r d  “ p o n d ”  i n  t h e i r  n a m e s . Wi thou t  more  in fo r -

mat ion , i t  i s  d i f f i c u l t  t o  d e t e r m i n e  w h e t h e r  a  “ p o n d ”  i s  a c t u a l l y  a  l a k e  w i t h

b o a t i n g ,  f i s h i n g , a n d  w a t e r s k i i n g  ( i . e . , w a t e r  b a s e d )  o r  l i t e r a l l y  a  s m a l l  p o n d

w i t h  f i s h i n g  f r o m  t h e  b a n k s  b u t  n o  b o a t i n g  o r  s w i m m i n g . T a b l e  5 - 1 4  p r e s e n t s

c o n s e r v a t i v e  e s t i m a t e s  o f  t h e  p e r c e n t  o f  S t a t e s ’ rec rea t ion  a reas  tha t  a re  wa te r

based ,  computed  as

(%  o f  p a r k s  t h a t
a r e  d e s c r i b e d ) X (% of  descr ibed p a r k s

t h a t  a r e  w a t e r b a s e d )
T h e  c o n s e r v a t i v e  e s t i m a t e s  r a n g e  f r o m  6  p e r c e n t  w a t e r  b a s e d  i n  C o n n e c t i c u t

t o  9 0  p e r c e n t  i n  K a n s a s . A  m a j o r i t y  o f  p a r k s  a r e  w a t e r  b a s e d  i n  2 6  S t a t e s
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Tab le  5 -13 . P e r c e n t  o f  S t a t e  P a r k s  t h a t  a r e  W a t e r  B a s e d : Est imatesa

Sta te

Estimate
o f  p e r c e n t
o f  a l l  p a r k s

t h a t  a r e
wate r  based Sta te

Estimate
o f  p e r c e n t

o f  a l l  p a r k s
t h a t  a r e

wate r  based

Connec t i cu t 43 Oh io 92

Maine 69 Wisconsin 82

Massachusetts 71 A r k a n s a s 67

New Hampshire 18 Co lo rado 100

New York 67 Kansas 95

Rhode Island 67 Louisiana 80

Vermont 70 M issour i 74

Delaware 57 New Mexico 57

Maryland 33 Oklahoma 79

New Jersey 63 T e x a s 60

Nor th  Caro l ina 64 Idaho 91

Pennsylvania 81 Iowa 65

South  Caro l ina 79 Minneso ta 72

V i rg in ia 92 Montana 74

West Virginia 30 Nebraska 93

Alabama 79 N o r t h  D a k o t a 50

Florida 72 Oregon 62

Georgia 76 S o u t h  D a k o t a 87

Kentucky 66 Wash ing ton 74

Mississippi 86 Wyoming 75

Tennessee 72 A r i z o n a 67

Illinois 69 C a l i f o r n i a 60

Indiana 80 Nevada 38

Michigan 85 Utah 53

 a
E s t i m a t e s  a r e  p e r c e n t  o f  d e s c r i b e d  S t a t e  p a r k s  t h a t  a r e  w a t e r  b a s e d .

SOURCE: Mob i l  T rave l  Gu ides ,  1981 . N e w  Y o r k : S imon and  Schus te r ,  1981 .
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T a b l e  5 - 1 4 . P e r c e n t  o f  S t a t e  P a r k s  t h a t  a r e  W a t e r  B a s e d :
C o n s e r v a t i v e  Est imatesa

Sta te

C o n n e c t i c u t

Maine

Est imate  o f
p e r c e n t  o f

a l l  p a r k s
t h a t  a r e

w a t e r  b a s e d

6

50

S t a t e

Oh io

Wisconsin

Est imate  o f
p e r c e n t  o f
a l l  p a r k s
t h a t  a r e

wate r  based

57

62

Massachuse t t s 18

New Hampsh i re 9

N e w  Y o r k 65

Rhode  Is land 31

V e r m o n t 54

Delaware 10

M a r y l a n d 24

New Je rsey 37

A r k a n s a s 64

Co lo rado '76

Kansas 90

Lou is iana 36

Missour i 58

New Mexico 48

Oklahoma 60

T e x a s 53

N o r t h  C a r o l i n a 44 Idaho 59

Pennsy lvan ia 40 Iowa 55

S o u t h  C a r o l i n a 66 Minneso ta 33

V i r g i n i a 79 Montana 65

W e s t  V i r g i n i a 29 Nebraska 60

Alabama 68 N o r t h  D a k o t a 28

F lo r ida 61 Oregon 45

Georg ia 44 S o u t h  D a k o t a 50

K e n t u c k y 66 Wash ing ton 50

Miss iss ipp i 67 Wyoming 67

Tennessee 72 A r i z o n a 60

I l l i no is 34 C a l i f o r n i a 36

Ind iana 42 Nevada 32

Mich igan 40 Utah 39

aEstimated a s  p e r c e n t  o f  a l l  S t a t e  p a r k s  t h a t  a r e  d e s c r i b e d  m u l t i p l i e d  b y  t h e
percen t  o f  desc r ibed  parks  tha t  a re  wa te r  based .

SOURCE: M o b i l e  T r a v e l  G u i d e s ,  1 9 8 1 .  N e w  Y o r k : S imon and  Schus te r ,  1981 .
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e v e n  u s i n g  t h e  c o n s e r v a t i v e  e s t i m a t e s , a n d  3 9  S t a t e s  h a v e  o v e r  3 3  p e r c e n t

wa te r -based  pa rks .

On Tab le  5 -12 ,  the  las t  n ine  co lumns  summar ize , f r o m  t h e  G u i d e s ’  d e s c r i p -

t ions, the  ava i lab i l i t y  o f  se lec ted  o ther  ac t i v i t i es  a t  wa te r -based  S ta te  rec rea t ion

areas. P i c n i c k i n g  a n d  c a m p i n g  a r e  i m p o r t a n t  a c t i v i t i e s  a t  w a t e r - b a s e d  S t a t e

pa rks , a s  t h e y  a r e  a t  t h e  C o r p s  s i t e s . T a k i n g  t h e  ( d e s c r i b e d )  w a t e r - b a s e d

p a r k s  o f  a l l  4 8  c o n t i g u o u s  S t a t e s  a s  a  g r o u p , 9 3  p e r c e n t  o f f e r  p i c n i c k i n g  a n d

8 8  p e r c e n t  h a v e  c a m p i n g  f a c i l i t i e s . * H i k i n g  t r a i l s ,  b r i d l e  p a t h s ,  h u n t i n g

g r o u n d s ,  g o l f  c o u r s e s , and  tenn is  cour ts  a re  a l l  l ess  w ide ly  ava i lab le  a t  wa te r -

based State recreat ion areas than at  Corps s i tes,  as summarized below:

A v a i l a b l e  a t A v a i l a b l e  a t
p e r c e n t a g e  o f p e r c e n t a g e  o f  w a t e r -

samp le  Corps  s i tes b a s e d  S t a t e  p a r k s

H ik ing 82
Rid ing 24
H u n t i n g 22
Golf 31
Tenn is 40

* 42
12
12

7
6

Columns 1 0  a n d  1 1  o f  T a b l e  5 - 1 2 - - a v a i l a b i l i t y  o f  n a t u r e  p r o g r a m s  a n d

s igh tsee ing- - a re  inc luded  fo r  comp le teness  because  th i s  in fo rmat ion  was  co l lec t -

e d  f r o m  t h e  G u i d e s ,  b u t  t h e y  m a y  n o t  b e  c o m p a r e d  t o  t h e i r  c l o s e s t  c o u n t e r -

p a r t s  i n  t h e  t a b l e s  f o r  t h e  C o r p s  a n d  n o n - C o r p s  F e d e r a l  r e c r e a t i o n  s i t e s  b e -

cause  o f  d i f fe rences  in  de f in i t i ons . O p p o r t u n i t i e s  f o r  s i g h t s e e i n g  a r e  n o t  n e c -

e s s a r i l y  g r e a t e r  a t  F e d e r a l  s i t e s  t h a n  a t  S t a t e  s i t e s ,  a s  t h e  t a b l e s  i m p l y ,  b e -

c a u s e  i n  t h e  F e d e r a l - s i t e  t a b l e s  s i g h t s e e i n g  i n c l u d e s  s u c h  a c t i v i t i e s  a s  g a z i n g

* T h e s e  p e r c e n t a g e s ,  a n d  t h o s e  t h a t  f o l l o w ,  w e r e  c o m p u t e d  b y  d i v i d i n g
t h e  s u m  o f  t h e  a p p r o p r i a t e  a c t i v i t y  c o l u m n  i n  T a b l e  5 - 1 2  b y  t h e  t o t a l  o f
c o l u m n  4 .  T h e  p e r c e n t  o f  a l l  w a t e r - b a s e d  S t a t e  p a r k s  t h a t  a l s o  o f f e r  h i k i n g
t r a i l s  f o r  e x a m p l e ,  w a s  c a l c u l a t e d  b y  d i v i d i n g  t h e  s u m  o f  c o l u m n  6  ( t o t a l
n u m b e r  a c r o s s  S t a t e s ,  o f  w a t e r - b a s e d  S t a t e  p a r k s  a l s o  o f f e r i n g  h i k i n g )  b y
the  sum o f  co lumn 4  ( to ta l  number ,  ac ross  S ta tes ,  o f  wa te r -based  S ta te  parks ) .
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a t  p l e a s a n t  l a n d s c a p e s . I n  t h e  S t a t e  s i t e  t a b l e , s i g h t s e e i n g  i s  r e s t r i c t e d  t o

i n c l u d e  o n l y  v i e w i n g  a n  h i s t o r i c  p l a c e  o r  a  t r u l y  u n u s u a l  n a t u r a l  p h e n o m e n o n .

T h e  G u i d e s  d o  n o t  p r o v i d e  d e t a i l e d  e n o u g h  i n f o r m a t i o n  t o  e x p a n d  t h i s  l i m i t e d

d e f i n i t i o n  o f  s i g h t s e e i n g . S i m i l a r l y ,  t h e “ n a t u r e  w a l k s ” c a t e g o r y  o f  a c t i v i t i e s

f r o m  t h e  F e d e r a l  E s t a t e  S u r v e y  i s  d i f f e r e n t  f r o m  t h e  “ n a t u r e  p r o g r a m ”  c a t e g o r y

e m p l o y e d  i n  c o l l e c t i n g  i n f o r m a t i o n  f r o m  t h e  G u i d e s . T h e  l a t t e r  i s  d e f i n e d  t o

i n c l u d e  m a r k e d  n a t u r e  w a l k s ,  a  t r a i n e d  n a t u r a l i s t  o n  d u t y  a t  t h e  p a r k ,  n a t u r e

t a l k s  a n d  p r e s e n t a t i o n s ,  a n d  n a t u r e  m u s e u m s . T h e  f o r m e r  p r o b a b l y  i n c l u d e s

s o m e  o f  t h e s e  a c t i v i t i e s  a s  w e l l  a s  u n s t r u c t u r e d ,  i n d i v i d u a l  w a l k s  t o  o b s e r v e

a n d  e n j o y  n a t u r e .

T a b l e  5 - 1 5  r e p o r t s ,  b y  S t a t e , average  ac reage  o f  S ta te  pa rks  and  rec rea-

t i o n  a r e a s  a n d  o f  a l l  c l a s s e s  o f  S t a t e  l a n d s  b a s e d  o n  F e d e r a l  r e c r e a t i o n  d a t a . *

W i t h  t h e  e x c e p t i o n  o f  W y o m i n g , t h e  a v e r a g e  a c r e a g e  o f  e a c h  S t a t e ’ s  p a r k s  a n d

r e c r e a t i o n  a r e a s  i s  l e s s  t h a n  1 0 , 0 0 0  a c r e s . t S t a t e  p a r k s  a n d  r e c r e a t i o n  a r e a s

a r e  g e n e r a l l y  s m a l l e r  t h a n  t h e  s a m p l e  C o r p s  r e c r e a t i o n  s i t e s . O n l y  s i x  o f  t h e

C o r p s  s i t e s  a r e  l e s s  t h a n  1 0 , 0 0 0  a c r e s  i n  s i z e , a n d  t h e  a v e r a g e  a c r e a g e  i s

52 ,748 .

5 . 6  S U B S T I T U T I O N  O P P O R T U N I T I E S

T h e  i n f o r m a t i o n  s u m m a r i z e d  i n  t h e  p r e v i o u s  s e c t i o n  c a n  a l s o  b e  u s e d  t o

i n v e s t i g a t e  t h e  e x t e n t  o f  s u b s t i t u t i o n  o p p o r t u n i t i e s  a v a i l a b l e  t o  r e c r e a t i o n i s t s  a t

C o r p s  s i t e s . T h e  i d e a l  m e t h o d  o f  i d e n t i f y i n g  t h e  r e l e v a n t  c a n d i d a t e  s u b s t i t u t e s

* A l t h o u g h  t h e  G u i d e s  r e p o r t  a c r e a g e  i n f o r m a t i o n  f o r  s o m e  S t a t e  r e c r e a t i o n
a reas , t h e  d a t a  a r e  n o t  c o m p l e t e  e n o u g h  t o  c a l c u l a t e  r e l i a b l e  a v e r a g e  a c r e a g e
f i g u r e s  b y  S t a t e . T h e  F e d e r a l  R e c r e a t i o n  F e e  P r o g r a m  r e p o r t  w a s  c h o s e n  a s
a  s o u r c e  b e c a u s e  i t  r e p o r t s , b y  c a t e g o r y  o f  S t a t e  l a n d ,  b o t h  t o t a l  a c r e a g e
and  number  o f  s i tes .

t N o t e  t h a t  t h e  d a t a  a r e  f o r  w a t e r - b a s e d  a n d  n o n - w a t e r - b a s e d  s i t e s  c o m -
b i n e d .
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T a b l e  5 - 1 5 .  A v e r a g e  A c r e a g e  o f  S t a t e  P a r k s  a n d  R e c r e a t i o n
A r e a s  a n d  o f  A l l  S t a t e  L a n d

A v e r a g e A v e r a g e
acreage , ac reage ,

S t a t e  p a r k s A v e r a g e S t a t e  p a r k s A v e r a g e
a n d  S t a t e ac reage ,  a l l a n d  S t a t e ac reage ,  a l l

S ta te r e c . areas S t a t e  l a n d Sta te r e c . areas S t a t e  l a n d

A L

AZ

AR

CA

CO

C T

DE

FL

GA

ID

IL

IN

IA

KS

KY

LA

ME

MD

MA

MI

MN

MS

MO

MT

2,088

2,835

1,348

9,008

NR

345

889

2,084

904

1,603

2,233

2,985

784

1,326

1,206

1,051

552

2,468

2,389c

2,785

2,278

770

2,261

NR

2,088

1,608

986

4,102

NR

866

889

2,310

740

1,604

1,185

2,829

784

1,253

915

585

410

1,710

1,710

2,598

2,055

770

1,455

157

NE

NV

NH

NJ

NM

NY

NC

ND

OH

OK

OR

PA

RI

SC

SD

T N

T X

U T

V T

V A

WA

WV

WI

WY

1,574

9,401

1,659

1,498

1,934

1,728

2,014b

903

2,611

1,523

400

2,619

NR

1,280

2,749

2,536

1,841

3,519

833

2,180

694

2,068

1,021

13,545

1,454

7,560

1,402

2,302

1,934

1,722

3,091

773

2,611

1,251

400

2,328

NR

1,174

1,429

1,250

1,250

1,579

2,497

1,480

528

2,857

1,533

2,366
a
I n c l u d e s  S t a t e  p a r k s ,  f o r e s t s ,  n a t u r a l  a r e a s , rec rea t ion a reas , h i s t o r i c
areas,

b
wate r  use  a reas , e n v i r o n m e n t a l  e d u c a t i o n  a r e a s ,  t r a i l s .

Inc ludes  S ta te  fo res ts .

State recreat ion areas only.

S O U R C E :  U . S .  D e p a r t m e n t  o f  t h e  i n t e r i o r . F e d e r a l  R e c r e a t i o n  F e e  R e p o r t
1 9 8 0 .  W a s h i n g t o n ,  D . C . : G o v e r n m e n t  P r i n t i n g  O f f i c e ,  1 9 8 0 .

NR = not reported.
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f o r  a  g i v e n  C o r p s  s i t e  i s  t o  a s k  r e c r e a t i o n i s t s  a t  t h e  s i t e ,  a s  w e l l  a s  o t h e r

i n d i v i d u a l s  w i t h i n  t h e  r e c r e a t i o n i s t s ’  z o n e s  o f  o r i g i n ,  w h a t  s i t e s  t h e y  c o n s i d e r

t o  b e  s u b s t i t u t e s  f o r  t h e  C o r p s  s i t e . U n f o r t u n a t e l y , t h i s  i n f o r m a t i o n  w a s  n o t

g a t h e r e d  b y  t h e  F e d e r a l  E s t a t e  S u r v e y . A n  a l t e r n a t i v e  m e t h o d  i s  t o  s e a r c h

w i t h i n  t h e  b o u n d a r i e s  o f  c o n c e n t r i c  c i r c l e s  d r a w n  a b o u t  e a c h  C o r p s - s i t e  v i s -

i t o r ’ s  h o m e . S i n c e  t h e  F e d e r a l  E s t a t e  S u r v e y  d a t a  i n c l u d e  t h e  z i p  c o d e s  o f

r e s p o n d e n t s ,  t h i s  e x e r c i s e  i s  p o s s i b l e ,  b u t  i m p r a c t i c a l  b e c a u s e  o f  t h e  l a r g e

n u m b e r  o f  r e s p o n d e n t s . I n s t e a d ,  f o r  t h e  p u r p o s e  o f  i l l u s t r a t i o n ,  t h r e e  C o r p s

s i t e s  w e r e  c h o s e n , e a c h  w i t h  t h e  c h a r a c t e r i s t i c  t h a t  t h e  a v e r a g e  d i s t a n c e

t r a v e l e d  t o  t h e  s i t e  w a s  l e s s  t h a n  7 0  m i l e s . I f  m o s t  o f  t h e  v i s i t o r s  t o  a  C o r p s

s i t e  l i v e  c l o s e  t o  t h e  s i t e , t h e  s e c o n d - b e s t  m e t h o d  o f  i d e n t i f y i n g  s u b s t i t u t e

s i t e s  m a y  b e  a p p r o x i m a t e d  b y  c h e c k i n g  t h e  a r e a s  d e f i n e d  b y  c o n c e n t r i c  c i r c l e s

cen te red  a t  the  s i te .

T a b l e  5 - 1 6  i s  a  r o s t e r  o f  c a n d i d a t e  s u b s t i t u t e  S t a t e  r e c r e a t i o n  a r e a s  f o r

G r e n a d a  L a k e ,  M i s s i s s i p p i ;  Y o u g h i o g h e n y  R i v e r  L a k e ,  P e n n s y l v a n i a ;  a n d

P h i l p o t t  R e s e r v o i r ,  V i r g i n i a . Mob i l  T rave l  Gu ide  da ta  a re  p resen ted  on  ac reage

a n d  a c t i v i t i e s  a v a i l a b l e  a t  w a t e r - b a s e d  a n d  n o n w a t e r - b a s e d *  S t a t e  r e c r e a t i o n

areas wi th in 50 and 100 mi les of  each Corps s i te.

G r e n a d a  L a k e ,  M S

W i t h i n  5 0  m i l e s  o f  G r e n a d a  L a k e  a r e  t h r e e  S t a t e  r e c r e a t i o n
a r e a s ,  a l l  w a t e r  b a s e d .  N o t e  t h a t  H u g h  W h i t e  S t a t e  P a r k  i s
s i t u a t e d  o n  G r e n a d a  L a k e .  T h e s e  t h r e e  p a r k s  a r e  m u c h  s m a l l e r
t h a n  t h e  C o r p s  s i t e  o n  G r e n a d a  L a k e ;  t h e  l a r g e s t  o f  t h e  t h r e e
i s  1 , 5 8 1  a c r e s , c o m p a r e d  t o  8 6 , 8 2 6  a c r e s  f o r  t h e  C o r p s  s i t e .
A l l  t h r e e  s u b s t i t u t e  s i t e s ,  h o w e v e r ,  o f f e r  w a t e r s k i i n g ,  c a m p i n g ,
a n d  p i c n i c k i n g  a s  d o e s  t h e  C o r p s  s i t e .  A l s o  w i t h i n  5 0  m i l e s  o f
G r e n a d a  L a k e  i s  H o l l y  S p r i n g s  N a t i o n a l  F o r e s t .  N i n e  o t h e r
w a t e r - b a s e d  S t a t e  r e c r e a t i o n  a r e a s  i n  M i s s i s s i p p i ,  T e n n e s s e e ,

* N o n w a t e r - b a s e d  s i t e s  m a y  n o t  b e  d i s m i s s e d  a s  s u b s t i t u t e s  f o r  C o r p s
s i t e s , a l t h o u g h  w a t e r - b a s e d  s i t e s  a r e  l i k e l y  t o  b e  p e r c e i v e d  a s  b e t t e r  s u b s t i -
tu tes  o r  pe rce ived  as  subs t i tu tes  by  more  rec rea t ion is ts .
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Area name

Table 5-16. Potential Substitutes for Three Corps Sites

Act iv i t ies

Non-
Land Wate r  Mo to r  mo to r  Beach Pic- Pool Nature
acre- a c r e -  b o a t -  b o a t -  F i s h -  s w i m -  W a t e r Camp- H i k -  n i c k - T e n -  s w i m - Bik-  pro-  Sight- R i d -  H u n t -

State age age ing ing ing ming ski ing ing ing ing Golf nis ming ing gram seeing ing ing

Within 50 miles of Grenada Lake, MS

John W. Kyle
a
 MS 740

George Payne Cossar MS 900

Hugh White MS 1,581

Within 100 miles of Grenada Lake, MS

Wall Doxey MS 855

Tombigbee MS 702

Lake Lowndes MS 601

Golden Memorial MS 170

Holmes County MS 463

Leroy Percy MS 2,442

Meeman-Shelby Forest
Day Use

TN 12,500

Lake Chicot AR

Village Creek AR

102

150

WATER BASED

WATER BASED

NONWATER BASED

T.  O .  Fu l l e r TN 1,000

On Sardis Lake.

On Enid Lake.

On Grenada Lake.

On Mississippi River and includes several lakes.

Electric motors only.
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Table 5-16 (cont inued)

Ac t i v i t i es

N o n -
L a n d Water M o t o r motor Beach P i c - Pool N a t u r e
acre- a c r e - b o a t - b o a t - F i s h - swim- W a t e r Camp- H i k - n i c k - T e n - s w i m - B i k - p r o - S i g h t - R i d - H u n t -

Area name S t a t e a g e a g e i n g i n g ing m i n g s k i i n g ing ing i n g Golf n i s ming i n g g r a m s e e i n g i n g i n g

Within 50 mi les of  Youghiogheny River Lake, PA

O h i o p y l e PA

Laurel  Hi l l PA

Shawnee PA

Kooser PA

Tyga r t  Lake W V

A u d r a W V

Deep Creek MD

R o c k y  G a p MD

New Germany MD

Herr ington Manor MD

B l u e  K n o b PA

P r i c k e t t s  F o r t W V

Cathedra l W V

Blackwater Falls W V

Canaan Val ley W V

Coopers Rock W V

Swal low Fal ls MD

Dans Mountain M D

Savage River Forest MD

Garret t  State Forest MD

Potomac State Forest MD

G r e e n  R i d g e  F o r e s t MD

State Forest

18,719

3,935

3,840

170

1,396

355

1,776

365

6,000

188

133

1,688

5,810

12,698

479

53,000

9,248

12,052

25,559

450

243

13

53

WATER BASED

NONWATER BASED

(cont inued)



5-33

Table 5-16 (cont inues)

Act iv i t ies

Non-
Land Wate r  Mo to r  mo to r Beach Pic- Pool Nature
acre- ac re -  boa t - boat- Fish- swim- Water Camp- H i k -  n i c k - T e n -  s w i m -  B i k - pro- S i g h t -  R i d -  H u n t -

Area name State age age ing ing ing ming ski ing ing ing ing Golf nis ming ing gram seeing ing ing

Within 100 mi les of  Youhiogheny River Lake, PA

Raccoon Creek PA

McConnell's Mill PA

Mora ine PA

Yel low Creek PA

B lack  Moshannon PA

Whipple Dam PA

Prince Gal l i tz in PA

P a r k e r  D a m PA

Greenwood Furnace PA

Toml inson Run W V

Cacapon W V

Seneca W V

Cunn ingham Fa l l s MD

F o r t  F r e d e r i c k MD

C a l e d o n i a PA

S .  B .  E l l i o t t PA

Cook Forest PA

N o r t h  B e n d W V

Cedar Creek W V

Hol ly  R iver W V

L o s t  R i v e r W V

Berke ley  Spr ings W V

Watters Smith W V

Kumbrabow W V

G a m b r i l l MD

State forest.

7,224

2,512

15,838 3,225

2,822

266

6,249 1,600

895

340

1,399 27

6,155 6

11,686 4

4,985

1,130

330

6,422

1,402

2,167

7,747

3,680

530

9,431

1,136

WATER BASED

NONWATER BASED
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Table 5-16 (cont inued)

Ac t i v i t i es

N o n -
L a n d Water M o t o r m o t o r B e a c h P i c - P o o l N a t u r e
acre- acre- b o a t - b o a t - F i s h - s w i m - W a t e r Camp- H i k - n i c k - T e n - s w i m - B i k - p r o - S i g h t - R i d - H u n t -

A r e a  n a m e S t a t e age a g e i n g i n g i n g m i n g s k i i n g i n g i n g i n g G o l f n i s m i n g i n g g r a m s e e i n g i n g i n g

With in 50 mi les of  Phi lpot t  Reservoi r ,  VA

Fairy Stone VA 4 , 5 7 0

Clayton Lake VA 4 7 2

Hanging Rock N C 5 , 0 2 2

Pilot Mountain N C 3 , 8 0 2

Within 100 miles of Philpott Reservoir, VA

Hungry  Mother VA 2,180

D o u t h a t VA 4 , 4 9 3

Hol iday  Lake VA 2 5 0

Goodwin Lake-Prince VA 2 7 0
E d w a r d

Staunton River VA 1 , 2 8 7

Occoneechee VA 2 , 6 9 0

Duke Power NC 1 ,396

Morrow Mountain N C 4,508

Kerr Reservoir NC

B a b c o c k W V 3 ,637

Bluestone W V 2 ,145

Watoga W V 10 ,057

Hawks Nest W V

Mt .  Je f f e r son NC 5 3 9

Will iam B. Umstead NC 3 , 9 5 4

Grandv iew W V 8 7 8

Twin Fal ls W V 3 , 7 7 6

Droop Mtn. Batt lef ie ld W V 2 8 8

Cal Pr ice W V 9 , 4 8 2

P ipes team W V 4 , 0 2 3

Camp Creek W V 5 , 8 9 7

Greenbr ie r W V 5,062

Garnules Perry WV 1 5 6
B a t t l e f i e l d

168

5,000

108

70

150

50,000

1 ,800

11

55

WATER BASED

NONWATER BASED

WATER BASED

NONWATER BASED

W V 2 1 5

On Lake Norman

On Lake Hillery



a n d  A r k a n s a s  a r e  w i t h i n  1 0 0  m i l e s  o f  G r e n a d a  L a k e . A l l  a r e
m u c h  s m a l l e r  t h a n  t h e  G r e n a d a  L a k e  C o r p s  s i t e ,  b u t  a l l  h a v e
c a m p i n g  a n d  p i c n i c k i n g  f a c i l i t i e s  a v a i l a b l e . T o m b i g b e e ,  B i e n -
v i l l e ,  D e l t a ,  a n d  S t . F r a n c i s  N a t i o n a l  F o r e s t s  a r e  a l s o  w i t h i n
100 mi les of  Grenada Lake.

Y o u g h i o g h e n y  R i v e r  L a k e ,  P A

W i t h i n  5 0  m i l e s  o f  Y o u g h i o g h e n y  R i v e r  L a k e  a r e  l o c a t e d  1 0
w a t e r - b a s e d  a n d  1 2  n o n w a t e r - b a s e d  S t a t e  r e c r e a t i o n  a r e a s .  A t
l e a s t  o n e  o f  t h e  S t a t e  p a r k s  ( O h i o p y l e ,  P A )  i s  s u b s t a n t i a l l y
l a r g e r  t h a n  t h e  Y o u g h i o g h e n y  R i v e r  L a k e  C o r p s  s i t e . Camp-
i n g , h i k i n g  a n d  p i c n i c k i n g  a r e  a v a i l a b l e  a t  m a n y  o f  t h e  S t a t e
r e c r e a t i o n  a r e a s  a s  w e l l  a s  a t  t h e  C o r p s  r e c r e a t i o n  s i t e . How-
e v e r , t h e r e  a r e  n o  s u b s t i t u t e  t e n n i s  c o u r t s ,  b i k i n g  o r  b r i d l e
t r a i l s  a t  a n y  o f  t h e s e  w a t e r - b a s e d  s u b s t i t u t e  s i t e s . Four teen
a d d i t i o n a l  w a t e r - b a s e d  S t a t e  r e c r e a t i o n  a r e a s  i n  P e n n s y l v a n i a ,
W e s t  V i r g i n i a , a n d  M a r y l a n d  a r e l o c a t e d  w i t h i n  1 0 0  m i l e s  o f
Y o u g h i o g h e n y  R i v e r  L a k e . A t  l e a s t  s i x  o f  t h e s e  a r e a s  a r e  l a r -
g e r  t h a n  t h e  C o r p s  s i t e . E l e v e n  o t h e r  n o n w a t e r - b a s e d  S t a t e
rec rea t ion areas a r e  a l s o  w i t h i n  1 0 0  m i l e s  o f  Y o u g h i o g h e n y
R i v e r  L a k e . T h e  M o n o n g a h e l a  ( W V )  a n d  G e o r g e  W a s h i n g t o n
( V A )  N a t i o n a l  F o r e s t s  a n d  t h e  S p r u c e  K n o b - S e n e c a  R o c k
N a t i o n a l  R e c r e a t i o n  A r e a  a r e  a l l  w i t h i n  1 0 0  m i l e s  o f  Y o u g h -
iogheny  R ive r  Lake  as  we l l .

P h i l p o t t  R e s e r v o i r ,  V A

T h r e e  w a t e r - b a s e d , a n d  o n e  n o n w a t e r - b a s e d ,  S t a t e  r e c r e a t i o n
a r e a s  a r e  w i t h i n  5 0  m i l e s  o f  P h i l p o t t  R e s e r v o i r . O n e  o f  t h e
S t a t e  p a r k s  ( F a i r y  S t o n e )  i s  o n  P h i l p o t t  R e s e r v o i r .  T h e
l a r g e s t  o f  t h e s e  t h r e e  a r e a s  i s  j u s t  o v e r  h a l f  t h e  s i z e  o f  t h e
C o r p s  P h i l p o t t  s i t e . H o w e v e r , e v e r y  a c t i v i t y  a v a i l a b l e  a t  t h e
C o r p s  s i t e  i s  a l s o  a v a i l a b l e  a t  a t  l e a s t  o n e  o f  t h e  t h r e e  s u b s t i -
t u t e  w a t e r - b a s e d  r e c r e a t i o n  a r e a s . Wi th in  100  mi les  o f  Ph i lpo t t
a n d  l o c a t e d  i n  V i r g i n i a ,  N o r t h  C a r o l i n a ,  a n d  W e s t  V i r g i n i a  a r e
a n o t h e r  1 3  w a t e r - b a s e d  S t a t e  r e c r e a t i o n  a r e a s . W i t h  t h e
e x c e p t i o n  o f  b i k i n g , e v e r y  a c t i v i t y  a v a i l a b l e  a t  t h e  C o r p s  s i t e
i s  a l s o  a v a i l a b l e  a t  a t  l e a s t  t h r e e  o f  t h e s e  a l t e r n a t e  s i t e s .
O n l y  o n e  o f  t h e  s u b s t i t u t e  s i t e s - - W a t o g a ,  W V - - i s  l a r g e r  t h a n
t h e  C o r p s  s i t e . W i t h i n  5 0  m i l e s  o f  P h i l p o t t  a r e  M o u n t  R o g e r s
N a t i o n a l  R e c r e a t i o n  A r e a  ( V A ) , a n d  J e f f e r s o n  N a t i o n a l  F o r e s t
( V A ) ;  w i t h i n  1 0 0  m i l e s  a r e  a l s o  M o n o n g a h e l a  ( V A ) ,  G e o r g e
W a s h i n g t o n  ( V A ) ,  U w h a r r i e  ( N C ) ,  a n d  P i s g a h  ( N C )  N a t i o n a l
Fores ts .

T h e  d e s c r i p t i v e  a p p r a i s a l  o f  s u b s t i t u t i o n  o p p o r t u n i t i e s  a t  t h e s e  t h r e e  s i t e s

s u g g e s t s  t h e  d i f f i c u l t i e s  i n  t r y i n g  t o  m o d e l  r e c r e a t i o n  b e h a v i o r  w i t h o u t  d a t a

o n  t h e  r e c r e a t i o n i s t s ’  a c t u a l  o r  p e r c e i v e d  s u b s t i t u t e  s i t e s . T h e s e  t h r e e  s i t e s
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a r e  o n e s  t h a t  d r a w  v i s i t o r s ,  o n  a v e r a g e , f r o m  w i t h i n  a n  h o u r  a n d  a  h a l f  d r i v e ,

y e t  a l l  h a v e  a t  l e a s t  t h r e e  s i t e s  w i t h i n  5 0  m i l e s  a n d  a  s u b s t a n t i a l l y  l a r g e r  n u m -

b e r  w i t h i n  1 0 0  m i l e s .  T h i s  i m p l i e s  t h a t  s o m e  c a u t i o n  i s  r e q u i r e d  i n  u s i n g  t h e

c o n c e n t r i c  c i r c l e  a p p r o a c h  t o  a p p r a i s e  s u b s t i t u t i o n  o p p o r t u n i t i e s .

A n  a l t e r n a t i v e  a p p r o a c h  t o  t h e  s u b s t i t u t e  s i t e  q u e s t i o n  i s  t o  e l i c i t  p r o f e s -

s i o n a l  j u d g m e n t s  o n  t h e  a v a i l a b i l i t y  o f  s u b s t i t u t e  r e c r e a t i o n  s i t e s . Th is  assess -

m e n t  w a s  a c c o m p l i s h e d  b y  a s k i n g  C o r p s  m a n a g e r s  a t  t h e  i n d i v i d u a l  r e c r e a t i o n

s i t e s  f o r  t h e i r  j u d g m e n t s .  C o r p s  m a n a g e r s  a r e  a w a r e  o f  s u b s t i t u t e  s i t e s  a n d ,

in  mos t  cases , r e a d i l y  i d e n t i f i e d  w h y  s u c h  s i t e s  a r e  a t t r a c t i v e . A b o u t  6 0  p e r -

c e n t  o f  t h e  m a n a g e r s  c o n s i d e r  t h a t  g o o d  s u b s t i t u t e s  t o  t h e i r  o w n  s i t e s  a r e

a v a i l a b l e .  T h e i r  a s s e s s m e n t  o f  a  s u b s t i t u t e  s i t e  w a s  u s u a l l y  b a s e d  o n  i t s  p r o x -

i m i t y  t o  l a r g e  m e t r o p o l i t a n  a r e a s , t h e  c h a r a c t e r i s t i c s  o f  i t s  l a k e ,  a n d  t h e  t y p e s

o f  a c t i v i t y  p e r m i t t e d  t h e r e . A g a i n , th i s  i s  a  c rude  approx imat ion  because  spe-

c i f i c  e v a l u a t i o n  g u i d e l i n e s  f o r  d e g r e e s  o f  s u b s t i t u t a b i l i t y  w e r e  n o t  e s t a b l i s h e d .

I t  d o e s  n o t  i d e n t i f y  e x a c t l y  h o w  t h e s e  s u b s t i t u t e s  a f f e c t  t h e  t r a v e l  c o s t  m o d e l

f o r  t h e  s i t e .

A n  i m p o r t a n t  s o u r c e  o f  s u b s t i t u t e s  f o r  t h e  4 3  s a m p l e  s i t e s  a r e  a l t e r n a t i v e

C o r p s  s i t e s - - o n e s  n o t  i n c l u d e d  i n  t h e  F e d e r a l  E s t a t e  S u r v e y .  T h i s  s i t u a t i o n

f r e q u e n t l y  a r i s e s  b e c a u s e  i n d i v i d u a l  r e s e r v o i r s  a r e  n o r m a l l y  p a r t  o f  a  s y s t e m

o f  r e s e r v o i r s  w i t h i n  a  p a r t i c u l a r  b a s i n  o r  n a v i g a t i o n  c o r r i d o r . In most cases,

a l t e r n a t e  r e s e r v o i r s  a r e  l e s s  t h a n  a n  h o u r ’ s  d r i v e  f r o m  t h e  s a m p l e  r e s e r v i o r .

T h e  C o r p s  m a n a g e r s i n c l u d e d  t h e s e  s i t e s  i n  t h e i r  a s s e s s m e n t  o f  a l t e r n a t i v e

s i tes .

T a b l e  5 - 1 7  r e p o r t s  t h e  C o r p s - a s s e s s e d  a v a i l a b i l i t y  o f  s u b s t i t u t e  s i t e s  f o r

r e s e r v o i r s  ( d a m s  w i t h o u t  l o c k s ) .  O f  t h e  3 6  s i t e s ,  2 1  h a v e  a v a i l a b l e  s u b s t i t u t e s

T h e  r i v e r  p o o l s  b e h i n d  d a m s  w i t h  l o c k s  u s u a l l y  h a v e  g o o d  s u b s t i t u t e s ,  b e c a u s e
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T a b l e  5 - 1 7 .  A v a i l a b i l i t y  o f  S u b s t i t u t e s  f o r  S i t e s  W i t h o u t
L o c k s ,  F r e q u e n c y  b y  S t a t e

Sta te
S u b s t i t u t e s S u b s t i t u t e s

ava i lab le no t  ava i lab le Tota l

A rkansas

Ca l i fo rn ia

Kansas

Minnesota

5
( 1 3 . 9 )

1
( 2 . 8 )

3
( 8 . 3 )

3
( 8 . 3 )

2

( 5 . 6 )

4

( 1 1 . 1 )

3
( 8 . 3 )

21
( 5 8 . 3 )

2
( 5 . 6 )

1
( 2 . 8 )

0
( 0 )

0
( 0 )

1
( 2 . 8 )

5
( 1 3 . 9 )

6
( 1 6 . 7 )

15
( 4 1 . 7 )

7
( 1 9 . 4 )

2
( 5 . 6 )

3
( 8 . 3 )

3
( 8 . 3 )

3
( 8 . 3 )

9
( 2 5 . 0 )

9
( 2 5 . 0 )

3 6
(100 .0 )

Mississippi

Texas

Al l  o ther  S ta tes

Total

Source: Persona l  commun ica t ion  o f  RTI  researchers  w i th  Corps  personne l .

Notes: F i g u r e s  i n  p a r e n t h e s e s  i n d i c a t e  p e r c e n t a g e s  o f  t h e  3 6  s i t e s  t h a t  h a v e
d a m s  b u t  n o  l o c k s .  R o w s  a n d  c o l u m n  p e r c e n t a g e s  m a y  n o t  a d d  t o
t o t a l s  d u e  t o  r o u n d i n g .
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t h e s e  n a v i g a t i o n  s y s t e m s  a r e  c o n s i d e r e d  a  c o n t i n u o u s  c h a i n  o f  s e p a r a t e  r e c r e -

a t i o n  a r e a s . T h e  n o t a b l e  e x c e p t i o n s  a r e  M i s s i s s i p p i  R i v e r  P o o l  N o .  6 ,  M i n n e -

so ta ,  and  Lake  Wash ing ton  Sh ip  Cana l ,  wh ich  do  no t  have  good  subs t i tu tes .

V a r i o u s  e x p l a n a t i o n s  a c c o u n t  f o r  t h e  1 5  s i t e s  t h a t  d o  n o t  p o s s e s s  v i a b l e

s u b s t i t u t e s .  C a n t o n  L a k e ,  O k l a h o m a ,  a n d  R a t h b u n  L a k e ,  I o w a ,  a r e  l o c a t e d  i n

a r e a s  t h a t  l a c k  w a t e r - b a s e d  r e c r e a t i o n . I n  t h e s e  r e g i o n s ,  a  l a r g e  b o d y  o f

w a t e r  i s  u n i q u e . S u b s t i t u t e  s i t e s  a r e  a l s o  n o t  a v a i l a b l e  w h e n  t h e  r e s e r v o i r  i s

l o c a t e d  w i t h i n  a n  u r b a n  a r e a . S u c h  s i t e s , p r i m a r i l y  d a y - u s e  a r e a s ,  a r e  n o t

c o m p a r a b l e  i n  f a c i l i t i e s  a n d  a c t i v i t i e s  t o  l o c a l  p a r k s . The  resources  ava i lab le

t o  t h e s e  C o r p s  s i t e s  e a s i l y  o v e r s h a d o w  t h e  l i m i t e d  f u n d i n g  a v a i l a b l e  t o  l o c a l

p a r k s .  A  m a j o r i t y  o f  v i s i t o r s  u s e d  t h e s e  s i t e s  f o r  a n  a f t e r n o o n  o n l y .  B e n -

b rook  and  Waco ,  Texas ,  a re  p r ime  examp les .

S e v e r a l  r e s e r v o i r s  o f f e r  a t t r i b u t e s  t h a t  p r o v i d e  e x c e p t i o n a l l y  g o o d  c o n d i -

t i o n s  f o r  a c t i v i t i e s  n o t  f o u n d  a t  n e i g h b o r i n g  a r e a s . T h e s e  C o r p s  s i t e s  a l s o

d i d  n o t  h a v e  g o o d  s u b s t i t u t e s .  F o r  e x a m p l e ,  M i l l w o o d  L a k e ,  A r k a n s a s ,  i s  p o p -

u l a r  f o r  f i s h i n g  b e c a u s e  i t s  m a n y  s u b m e r g e d  t r e e s  c r e a t e  g o o d  f i s h  h a b i t a t s

n o t  f o u n d  a t  s i t e s  w i t h i n  a n  8 0 - m i l e  r a d i u s . S e v e r a l  l a k e s , s u c h  a s  N o r f o r k

L a k e  a n d  L a k e  O u a c h i t a ,  A r k a n s a s , a r e  p o p u l a r  f o r  s c u b a  d i v i n g  b e c a u s e  t h e i r

w a t e r  i s  d e e p  a n d  c l e a r .  T h e  L a k e  I s a b e l l a ,  C a l i f o r n i a ,  s i t e  i n c l u d e s  a  l a r g e

a m o u n t  o f  l a n d  d e d i c a t e d  t o  t h e  p r e s e r v a t i o n  o f  r i p a r i a n  w i l d l i f e ;  a n d  D e w e y

L a k e ,  K e n t u c k y , i s  ex t reme ly  we l l  deve loped  fo r  rec rea t ion .

T h u s ,  t h e  f i n a l  a t t e m p t  a t  g a i n i n g  s o m e  i n s i g h t  i n t o  t h e  e f f e c t  o f  s u b s t i -

t u t e  s i t e s  f o r  t h e  4 3  s a m p l e  C o r p s  s i t e s  i n v o l v e d  e l i c i t i n g  t h e  C o r p s  m a n a g e r s ’

p r o f e s s i o n a l  j u d g m e n t s  a b o u t  t h e  d e g r e e  o f  s u b s t i t u t a b i l i t y  a t  t h e  s i t e s .

W h e t h e r  t h i s  v a r i a b l e , w h i c h  a d m i t t e d l y  i s  o n l y  a  c r u d e  a p p r o x i m a t i o n ,  a f f e c t s

o u r  m o d e l  s p e c i f i c a t i o n s  i s  a n  e m p i r i c a l i s s u e  t o  b e  j u d g e d  i n  t h e  f o l l o w i n g
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c h a p t e r s .  W h a t  i s  c l e a r  i s  t h a t  o m i t t i n g  s u b s t i t u t e s  a l t o g e t h e r  i s  i t s e l f  a  l e s s

t h a n  s a t i s f a c t o r y  a l t e r n a t i v e .  T h i s  o m i s s i o n  w o u l d  i m p l y  t h a t  t h e  e s t i m a t e s

a r e  u p w a r d l y  b i a s e d , b u t  t h e  e x t e n t  o f  t h e  b i a s  i s  u n k n o w n .  H o w e v e r ,  t h i s

I s s u e ’ s  i m p o r t a n c e  h a s  t o  b e  j u d g e d  r e l a t i v e  t o  t h e  o t h e r  s t r e n g t h s  a n d  w e a k -

n e s s e s  o f  t h e  m o d e l  a n d  t h e  d a t a . These  cons ide ra t ions  a re  a lso  deve loped  in

s u b s e q u e n t  c h a p t e r s .

5 . 7  S U M M A R Y

O n  t h e  d e m a n d  s i d e , t h i s  c h a p t e r  h a s  c o m p a r e d  t h e  c h a r a c t e r i s t i c s  o f  t h e

users  o f  43  Corps  o f  Eng ineers  s i tes  w i th  those  o f  the  genera l  pub l i c  and  users

o f  o t h e r  F e d e r a l  E s t a t e  l a n d s . Wh i le  these  k inds  o f  compar i sons  can  be  t reach-

e rous , o u r  o b j e c t i v e  w a s  t o  o b t a i n  a  r o u g h  a p p r a i s a l . Compared  to  the  genera l

p u b l i c , u s e r s  o f  t h e  C o r p s  o f  E n g i n e e r s  s i t e s  a r e  m o r e  l i k e l y  t o  b e  y o u n g e r ,

Caucasian, a n d  e m p l o y e d  a s  c r a f t s m e n  o r  f o r e m e n . T h e y  a l s o  a r e  m o r e  l i k e l y

t o  l i v e  i n  r u r a l  a r e a s , h a v e  a t t a i n e d  s l i g h t l y  h i g h e r  l e v e l s  o f  e d u c a t i o n ,  a n d

earn  h igher  i ncomes . I n  c o m p a r i s o n s  w i t h  u s e r s  o f  o t h e r  F e d e r a l  E s t a t e  l a n d s ,

u s e r s  o f  t h e  C o r p s  o f  E n g i n e e r s  s i t e s  a r e  l e s s  e d u c a t e d  a n d  l e s s  l i k e l y  t o  b e

e m p l o y e d  p r o f e s s i o n a l s  o r  t e c h n i c a l  w o r k e r s . T h e y  a l s o  e a r n  l o w e r  i n c o m e s ,

a r e  m o r e  l i k e l y  t o  l i v e  i n  r u r a l  a r e a s , a n d  a r e  m o r e  l i k e l y  t o  h a v e  v i s i t e d  a

s i te  c loser  to  the i r  res idences .

I f  o n e  i s  i n t e r e s t e d  i n  t r a n s f e r r i n g  t h e  b e n e f i t s  f r o m  t h e  m o d e l  e s t i m a t e d

w i t h  d a t a  o n  t h e  C o r p s  o f  E n g i n e e r s  r e c r e a t i o n i s t s  t o  o t h e r  r e c r e a t i o n i s t s ,

m o s t  o f  t h e s e  d i f f e r e n c e s  a r e  l i k e l y  t o  h a v e  l i t t l e  e f f e c t .  T h e  u s e r s  o f  C o r p s

s i t e s  a r e  f a i r l y  t y p i c a l  o f  a  b r o a d  s p e c t r u m  o f  t h e  p o p u l a t i o n .  T h e  l e a s t  a p -

p r o p r i a t e  c a s e  f o r  t r a n s f e r r i n g  t h e  r e s u l t s  w o u l d  l i k e l y  b e  o n e  t h a t  d r a w s  u s e r s

f r o m  s o m e  p o p u l a t i o n  w i t h  v e r y  u n i q u e  f e a t u r e s t h a t  w o u l d  b e  e x p e c t e d  t o
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a f f e c t  t h e i r  r e c r e a t i o n  d e c i s i o n s .  O t h e r w i s e ,  t h e  d a t a  f r o m  u s e r s  o f  C o r p s

s i tes  wou ld  seem represen ta t i ve .

O n  t h e  s u p p l y  s i d e , t h i s  c h a p t e r  h a s  c o m p a r e d  a c t i v i t i e s  s u p p o r t e d  b y

t h e  C o r p s  o f  E n g i n e e r s  s i t e s  w i t h  t h o s e  b y  o t h e r  w a t e r - b a s e d  s i t e s  o n  S t a t e

a n d  F e d e r a l  E s t a t e  l a n d s . G e n e r a l l y , a l l  t h e  s i t e s  s u p p o r t  a  b r o a d  r a n g e  o f

a c t i v i t i e s  w i t h  b o a t i n g ,  f i s h i n g ,  s w i m m i n g ,  p i c n i c k i n g ,  a n d  c a m p i n g  t h e  m o s t

p o p u l a r . D i f f e r e n c e s  s e e m e d  t o  b e  m o s t  p r e v a l e n t  i n  l e s s  p o p u l a r  a c t i v i t i e s

l i k e  h o r s e b a c k  r i d i n g . L i m i t e d  d a t a  o n  s i t e  c h a r a c t e r i s t i c s  o f  n o n - C o r p s  o f

Eng ineers  s i tes  p rec luded  a  supp ly  s ide  appra isa l  o f  s i te  fea tu res .

O n  t h e  a s s e s s m e n t  o f  s u b s t i t u t i o n  o p p o r t u n i t i e s ,  t h e  d a t a  l i m i t a t i o n s  p r e -

d o m i n a t e  t h e  f i n d i n g s . A t t e m p t s  t o  u s e  t h e  c o n c e n t r i c  c i r c l e  m e t h o d  s h o w  t h e

d i f f i c u l t i e s  i n  t r y i n g  t o  a p p r a i s e  t h e  e f f e c t e d  s u b s t i t u t e  s i t e s  o n  t h e  t r a v e l

c o s t  d e m a n d  m o d e l . W i t h o u t  d a t a  o n  o b s e r v e d  v i s i t s  t o  c o m p e t i n g  s i t e s ,  t h e

i s s u e  i s  m o o t . T o  s u p p l e m e n t  o u r  d a t a b a s e , c o r r e s p o n d e n c e  w i t h  m a n a g e r s  o f

t h e  C o r p s  o f  E n g i n e e r s  s i t e s  p r o v i d e d  a  q u a l i t a t i v e  o r  j u d g m e n t - b a s e d  m e a s u r e

o f  s u b s t i t u t i o n  p o t e n t i a l  f o r  e a c h  o f  t h e  s i t e s . T h i s  c o r r e s p o n d e n c e  i n d i c a t e d

t h a t  a  f e w  o f  t h e  C o r p s  s i t e s  h a d  v i r t u a l l y  n o  c l o s e  s u b s t i t u t e ,  w h i l e  t h e

rema in ing  have  severa l  s i tes  the  managers  cons idered  subs t i tu tes .
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